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Stimulated by the desire to improve the sanitary 
condition of the people of His Highness the Nizam’s 
dominions, I have ventured to write the following 
pages, with all their imperfections, in the hope that 
they may, in some measure, lead to sanitary reform. 

To render the subject popular arid practical, aU 
unnecessary technicalities have, as far as possible, been 
avoided. A simplicity of style has been attempted 
with the object of enabling boys and girls — for whom 
this little book is specially intended — ^to under- 
stand the facts placed before them. The traditional 
customs of centuries are probably too firmly implanted 
in the less educated classes of adults to be eradicated 
by the penisal of any book on Hygiene. Yet one 
cannot refrain from calling the attention of the people 
of this vast territoiy to the glaring sanitary evils that 
beset them, both in their homes and theii’ surround- 
ings — evils which tend to cut short the thread of 
life, to keep them more or less constantly ailing from 
preventable disease, and to interfere with the proper 
growth and maturation of their childi’en— evUs which, 
it is not difficult to see, must, if left um’emedied, 
culminate in a degeneracy of the race of whicli they 
are proud. 

The subject of Physiology has been briefly discussed 
in certain sections, in order to elucidate the text. 
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PREFACE. 


This cannot be considered in any way a complete 
epitome of hygiene. Tlie conditions mider which it 
has been prepared preclude its being so. 

It need scarcely bo pointed out that to write, even 
a pamphlet on an essentially technical subject, in such 
language that the minds of children may assimilate 
the facts advanced, is a much more difficult task than 
the suiting of a more pretentious work. 

Sanitary measures have been applied with excellent 
effect in many towns and municipalities in India. 
The principles of action which have brought about 
these salutary changes are herein laid down. They 
are not unworthy of imitation in these Dominions. 

If in the least degree my readers be induced to 
follow the advice given them, and to advance the 
cause of sanitation in this territory, I shall consider 
that my congenial task has not been undertaken in 
vain. 

In writing these pages I have been to a consider- 
able extent indebted to the works of many authorities 
on hygiene : especially to those of Professors Parkes, 
de Chaumont, Dr. Wilson, Mr. Sterndale, Surgeons - 
General J. M. Cunningham, and Funiell, and others. 

I avail myself of this opportunity of thanking my 
fiiend, Mr. E. A. Seaton, B.A. (Oxon,), for the 
generous manner in which he responded to my request 
to coiTect the many literary inaccuracies of the 
manuscript. 

P. H. 

Hyderabad, Deccan, 
lift Octoher 188^K 
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RUDIMENTS OF SANITATION 

FOR USE IN 

SCHOOLS. 

SECTION I.— GENERAL HYGIENE. 

CHAPTER I. 


Tnfroiluction, 

Objects of this Book,— The chief objects aimed 
iit in writing this little book are : — 

1. To point out the catisn of sickness in Indian 

cities, towns, municipalities, and villages. 

2. To shew how these causes may be removed, 

avoided or mitigated. 

3. To teach us how to keep healthy under all 

ordinary circumstances. 

4. To inform us what to do in certain cases of 

injury and disease until the doctor anives, 
and in cases where no medical or surgical 
aid is available. 

(teneral Cause of Sickness. — In a large number 
of instances sickness is brought on by ourselves. We 
notice that some people are rarely ill. This is usually 
because they are careful of themselves, and attentive 
to the sanitaiy^ state of their surroundings. Such 
people pay due regard to the nature of the/oo(Z they 
eat, the fcaieir they drink, the ah' they breathe, the 
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clothes they wear, and to the cleanliness of their 
person, their house and its surroundings. On the 
other hand, thousands of people in India are constantly 
ill. This is, to a certain extent, due to climatic 
influences, but the greatest share of sickness is owing 
to want of attention to the items just mentioned. 
Many ignorant people think that disease is caused by 
evil spirits that enter the body and disturb its action. 
By such people incantations, spells and charms are 
resorted to, in order to drive out the offending vistor. 
Others consider it to be unavoidable, and in some 
measure necessary. Some reckon morbidf states of 
the body to be a special visitation of an over-ruling 
power ; whilst other people think disease removable 
by fasting and prayer. Thousands in India assume 
that sickness is a matter of fate — tliat it is their 
Jcismat to be ill. These are mistaken notions, born of 
ignorance and superstition. Sickness is no more a 
matter of chance than is any other evil which we are 
able to obviate. We have it in our power, to a very 
large extent, to prevent sickness. Modem science 
teaches us, that disease is but a condition or state, not 
an entity, or thing. When our food is properly taken 
into the system, and the waste matters promptly 
thrown off, aU the organs of the body work harmoni- 
ously, we continue in health ; but if any derangement 
of these functions takes place, we become iD. 

Sickness is discord as health is concord.” A body 
that is suffering, is merely undergoing the penalty for 
violating the laws of health. 

In all cases when a person is ill, there has been 
some cause that brought about the illness. If that 
cause had not been in existence, no sickness would 

* An inemtatim is the process of using certain formulte of 
words fmd ceremonies, for the purpose of raising spirits or 
performing other magical actions. 

t Morbid means not sound, or healthful ; diseased ; sickly. 
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have occurred. Later on we shall see what the most 
important of these causes are, and learn the way to 
keep them from affecting us, or how to keep them 
under control. Some of these causes are so obvious as 
to require merely the exercise of a little commoh sense 
to remedy them, whilst others are so obscure that it 
has taken years of skilled inquiry to find them out, to 
learn what they are, how they affect us, and how to 
remove them. 

The science which teaches these things is called 
Hygiene or Sanitation, The term hygiene is derived 
from Hygiea,* the name of the daughter of -®8cula- 
pius, the God of Medicine of the ancient Greeks. 
Amongst these people Hygiea was considered to be 
the Goddess of Health. The word sanitation comes 
from the Latin s unit as, which also means health. 

The Benefits of Hygiene. — The study and prac- 
tice of the subject of Public and Private Health have 
done a vast amount of good in the civilised world. 
They have saved millions of lives, prolonged others, 
and lessened misery and want. Let us take a few 
instances to illustrate the benefits derived from the 
study of hygiene. None can shew them better than 
the great decrease in the extent and number of small- 
pox epidemics since the practice of vaccination\ in 
European countries has been properly earned out. 

Formerly small -pox killed thousands of people in 
England almost yearly, and when it did not kill out- 
right, it affected the patient in other ways. About 
one-fourth of the people living were disfigured from its 
ravages ; many of the unfortunates attacked became 
completely blind, from the disease affecting the eyes. 
About one hundred years ago it was discovered, that 
cows occasionally suffer from a disease of the udder 

* A Greek word meaning* health, 

t Chtchak Id tikd (Hindi) ; idea nikahm (Urdu). 
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like the pustules of small -pox. It was fuiiiher leanit 
that, if the matter from these pustules be removed 
and placed on the broken skin of a man, woman or 
child, it either prevented small -pox occurring at all, 
or, if it did occur, caused it to appear only in a mild 
form, as a rule. The disease in the cow is called 
cow-pox^ and is transmitted to man by the process of 
vaccination. This is a trifling and harmless operation. 
It is simple and almost painless. 

At one time large districts in England were very 
malarious^ giving rise to Ague and Dysentery, These 
diseases have now almost entirely disappeared from 
England. This disappearance is due to the improved 
drainage of the land, lowering the water in the 
ground."^ One of the chief factors in producing ague 
was found out and removed. 

During the Middle Ages the plague'*'’ \ swept away 
millions of people in civilised countries. No such 
disease is met with, to-day in Europe, although it 
occurs in a less virulent form in some of the towns 
on the east side of the Mediterranean Sea. 

It was ascertained that this dreadful disease was 
caused by the overcrowding of people and houses, by 
bad supply of air to houses or bad ventilation, and by 
accumulation of filth, in and around human habita- 
tions. These hygienic defects were, to a large 
extent, remedied, and the plague, in its original foim, 
disappeared from Europe. 

Leprosy, I after prevailing in England for thirteen 
centmies, has now ceased to exist there. Why it has 
quitted is not quittc so readily explained as are the 
other instances quoted. It may be that its cessation 
is due to improved di'ainage, increased cultivation, 
better food and better sanitation generally. 

* This grotuid water is also called .seb-aoil water, 
t Or, niahanmn. 
t Ovyjnzam (Arabic). 
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To whatever causes it was due, those causes have 
now ceased to exist in England. 

Scurvy^ a disease formerly very fatal to soldiers in 
war, and sailors at sea, is now avoided by the use of 
proper vegetable food, fresh meat and lime juice. The 
cause here was likewise ascertained, and the prevention 
of the disease made practicable. 

What is Health ? — By being in health should 
understand that every part of our body is j^erforming 
that work which Natm-c intended it to cany out. 
Tlie heart, the brain, the lungs, the skin, the liver 
and other digestive organs,^* the muscles, &;c., are all 
cariying out their appointed office properly. In health 
we eat, drink, breathe, sleep, take exercise, both 
mental and bodily, do our daily work, and we enjoy 
all these things. 

Disease ^ on the contrary, is a state where the 
allotted work in one or more parts of the body is not 
carried out as it sliould be. An infant in health is 
full of baby -mirth, has a ringing and hearty laugh, ' 
and shews delight in most things around it. Wlien 
ill, it lies down, becomes cross, restless, fretful, and 
refuses its food, and is a source of great trouble and 
anxiety to its parents. 

Valtte op Heat.th. — The body is the agent which 
the mind uses. If it is out of order, the effects of the 
best labour will be impaired. The best gifts of 
intellect or foriune are of little use if the body 
be not healthy to use and enjoy them. The lazy 
alms -seeking mendicant with health, is really 
liappier than a rich man constantly suffering from 
disease. A weak or diseased habit of body, places its 
possessor at a disadvantage in the race of life. On 

An oryan in a portion of the body di'signed for a particidar 
Use, which use is called its fanetwu : thu> the heart circulates 
the blood, the liver fonns (or more properly bile. 
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the other hand, strength and health of body brings 
with it vigour, force, and energy* 

CoNSEauBNCES OF SiCKNESs. — What miseries are 
created when the father of a poor family is laid up 
from ill-health ! He either cannot caiTy out his daily 
work, or, if he does work, it is with pain and 
weariness. Consider what distress it gives his family 
to behold him in tliis state. As he is a poor man, 
duiing his illness, his family is deprived of even daily 
bread. If either a father or mother dies under such 
circumstances, the poor orphans may be too young and 
helpless to take care of themselves. During illness a 
doctor may have to be paid; medicines and special 
kinds of food bought, to cure the disease. All this 
may be due to the original cause of the disease not 
being kept at a distance or removed. 

Amongst rich people a number of illnesses are due 
to eating and drinking too much, and having no regu- 
lar employment. They often lead sedentary lives. 
Those so circumstanced, when ill, suffer quite as much 
as the poverty-stricken. They may be constantly 
requiring a doctor — their life is rendered miserable by 
disease. On the otlier hand, the hardworking plough- 
man, blacksmith, or stone-mason, when in health, 
enjoys his life and his work. 

Pre^t^ntion of Disease. — A large proportion of 
the ills which affect us, and rob us of so much time 
and pleasure, are avoidable. A proper knowledge and 
observance of hygienic laws considerably decrease the 
number of the diseases from which we suffer. There 
are parts of England where one -half of the ohildreu 
die before they are five years old. There are likewise 
eertain parts of some towns in India in which even 
this high moriality is exceeded. We are able to shew 
that at least three -fourths of these lives could be saved 
by following the dictates of the simple laws of health. 
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About two millions of people die annually in the 
Indian Empire from preventable disease. 

Science has taught us how to prevent many diseases 
by pointing out the causes of these maladies. If we 
extinguish the cause, the disease cannot come into 
existence. 

Cure of Disease. — In the cm^e of disease the first 
step is to obey the laws of health that have been 
broken. If medicine be used in disease, it is not 
altogether to destroy the disease itself, since that is not 
a thing to be destroyed. The object of the medicine 
is chiefly to hold the deranged action in check, while 
Nature repairs the injuiy, and restores the functions 
of the body to their normal condition. We must 
never forget Nature’s power to heal, and we should 
ever keep in mind the motto, that ‘‘prevention is 
better than cure.” Although we ought to have a 
certain amount of confidence in the power of medicine 
to cure and relieve disease, we should place our depen- 
dence chiefly upon sanitaiy measures whereby we may 
altogether prevent ^sickness. 

Mankind more liable to Disease than Lower 
Animals.— Of all the creatures of the Animal King- 
dom, man possesses the highest order of intelligence 
and judgment ; yet, is it not surpiisiug that he should 
be the one that lea^st frequently lives to the natoal 
term of his existence ? The allotted years of man are 
said to be “ three score and ten yet in England (the 
country where sanitaiy science and knowledge of the 
nature of disease have most advanced) the average 
length of life is but 42 years. In India it is even 
shorter. The domestic animals that suiTOunded us, 
arc, comparatively, much longer lived than we are— 
they live to the full term of theii- life with as much 
ceiiiainty as we do to a little more than half oui' 
natural term. The length of the life of the dog is 
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said to be 16 years, of the domestic cat 10 years, of 
the gidnea-pig 7 or 8. In each of these cases, if 
existence is not cut off by accident, the animal, as a rule, 
does not die imtil it has mn its full term of life. Why 
is man more liable to disease and premature death 
than the lower animals ? There are several points to 
be considered in explanation of this question. Man’s 
very intelligence frequently leads to insanity*; he 
suffers from contagiousf and infectious disease from 
which the lower animals arc nearly exempt ; he suf- 
fers from a large number of diseases arising from 
human vices ; he suffers from indulgence in certain 
luxuries which his ingenuity and skill have created, 
and which arc of a fatal nature. He is also liable to 
be affected by hereditary taints, and suffers from acci- 
dents due to his various callings. Lastly, human 
beings by their skill in constructing houses, cities, and 
towns for themselves for protection from the changes 
of the elements, have, at the same time, created a 
number of mortal diseases. In ancient times, wlien 
large communities began to be formed and towns to be 
built, the results of man's ovm woi-k could not be fore- 
seen. We are now acquainted with the nature of the 
evils brought about by the bad work done in house 
and town construction in bygone times. It is our 
duty to remove all these evils, and to avoid adding to 
them. The chief defects of old towns arose from their 
narrow streets preventing free ventilation, J density of 
houses leading to overcrowding, deficient or defective 
drainage causing hiiman refuse to remain and putrefy 
in and around th6ir habitations, and the absence of 
provision for proper water supplies. 

♦ Unsoundness of mind, or madness. 

t Contagious diseases are those caught by contact, by tlic 
breath, &c. 

t Ventilation is the process by which fresh air is supplied 
and foul air removed. 
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CaUvSEK INTERFEltTNG WITH SaNTTAKY HeEORM IN 

India. — SmiitHry refonii is advauoiiif^ throughout 
India, but its progn'ss is somewhat tardy. Why should 
this be so ? Tlie naisons are mainly : (1) ignorance of 
iKo peoph‘ regarding tin* subj(*ct of sanitation in gene- 
]’al ; (2) iiidifferem*<‘ to th(‘ mattcis wliicli they know 
must atTect health ; and (3) tin* firm hold tliat old 
customs and prejudices have upon them, wliieh leads 
to an ^in willingness to cliange their habits. 

iNi’Lrr.xi’i] or 1)omi:s'iio Sanitation \m) Peii- 
s )\ VL Hygieni:. — With such bariiers befor(' us, Ikjw 
are w(‘ to meet these ditficulties ? \s far the indivi- 
dual is coneiM'ued, the reply to this ipK'stion is: Fly 
to Doiiicsfir Sanifa^iou aod Pcrso'ial llijtjivnc, 
r>i these few words tin* probhun is solved in the main. 
All communities of towns. citi(‘s, and villages are 
mad(' u)) of a nunibiT <d' individuals. If <’V( ry ])ersoii 
in each coinniunit y, did that which kept him ei distantly 
in health, disease and mortality would ra]>idly 
d(‘(‘line. Bui no imcc of people has as yid arrived at 
tliis ideal stat^' of sanitary perfection. In India the 
nuwholcsome and filthy habits of by-gom* generations 
have been continued by suec'^eding generations. Edu- 
cation is now, howt‘ver, ading its influence far and 
wide, and throngb it the people are takix.g some 
interest in the snhjeet before us. 

The unclean customs of auyoiK' ])ersou do not liarm 
himself alone : they likewise affta-t hi^ neighbours. 
What affe(*ts one individual may, I'vc'iitiially, a£[ect 
the entire po])ulafion of th(‘ town, or villages in which 
lie lives. Take, for instance, an cpidtaiiicj of small- 
pox. This starts by attacking one person euily, but 

'riic t(‘nu //ey/ is np])li<*d the dratli-rahMif a loea- 
li^V. fov/n or eountry; or tlu' rates of death to the living peipu- 
l.jtioTi ill a d«'fiiiit(‘ jH'ritKl of time. 

r .itu is a tenn applied to diMMsi' <ilfectmg .i groat 

immlrtT of persons at one(\ * 
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it may spread from liim to thousands. Now, had such 
a patient intimated to the sanitary authorities at once 
that he was affected with this loathsome disease, 
arrangements might have been made for his st'paration 
fi’om other people, and thereby tlie spread of tlic 
disease would have been lU’eventcd. The same may 
often be said of cholera, and many other disease's. On 
the otlu'r liand, if there is one person only in a j)opu- 
latod place who leads a lu'althy life, it is so much gain 
to the people. If all lead healthy lives, the greatest 
possible benefit accimes to the public health. It has 
been truly said that a largo and health}' ])opulation 
is the life and strength of a nation, and the somv'e of 
its success in science, art, agriculture and < omuH'rce/' 
Therefore, any j)erson offending against tli'* laws of 
health, is an enemy to himself, and the oiemy of the 
peojde amongtjt whom he lives. 

Svxri'ARYLAWs AXi) Iti LEs. — It must 1h' under- 
stood that whenever large masses of pe()]>le are ga- 
thered together, th(‘ causC'^ of disease are f*( til'll aiitly in 
existence, and unh'Ss tlu'so causes uiv renmvt'd they 
tend to increase. Uudor such circumstances th(' 
natural conditions of e\iMt‘nc<' art' disturbed. 

People do not perceiv(‘ this almormal state of things 
until som(' feailul ontbn'ak of sickness arises, and 
eatis(‘s great loss of lif<*. It is from tlu' effects of 
epidemh* diseases, occurring in crowded towns and 
communities, tliat modeni sanitary sci('nee may be 
stated to have had its birth. 

The greater the numb(*r of peoph' in a jdace, the 
more is the need (d careful attention to sajiitation. 
At the present day, in mo.st civilised eomitiies, Sani- 
tary Laws are in existence, which have f<»r th<‘ir object 
the protection of tlie health of the individual, as well 
as that of tlje masses of the j)eoj)le. Persons indulg- 
ing in habit.s or practices forbiddfm by those laws, 
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become liable to punishment. These laws are di’awu 
up with the utmost care. We now see the necessity 
of paying respect and obedience to such laws. We 
should submit to them with the same willingness that 
we do to any other of the laws of the realm. For 
instance, it is no injustice to prevent a person di-aining 
a filthy cessiut or sundass"^^' on to the public road. The 
prevention of such a custom sliould not be thought a 
hardship. Under sanitary laws the health and pro- 
sperity of millicms of people in India, and elsewhere, 
have improved, and there are fair prospects of their 
doing so in these Dominions. The greater the mass 
of people, the greater the need of sanitation, and the 
more need is there that this sanitation be placed 
under some' controlling authoiity — h(‘ncethe existence 
of Municipal Corporations in the different towns and 
cities of India. 

We have already mentioned that Domestic Sanita^ 
flon is of great importance. In it is implied much 
that we shall liavc occasion to rc‘fer to later on, but 
before writing about the })articular items in domestic 
sanitation tliat affect our health, there are certain 
principles which guide us in house hygiene, which 
might be here enumerated. Thes(' are — 

1. That the house we live in should be properly 
constructed ; tliat in this eonstniction proper materiixls 
should Ijt* used, that it should be ‘-o built as to allow of 
sufficient light and air to enter it. 

2. That eveiy thing found in the house (whether 
it be human filth, dry rubbish, slops, or aught else), of 
an offensive and liaimiful nature, should be removed to 
a distance from human habitations, to prevent disease - 
causes arising. We shoidd remember that dirt is the 
parent of disease — it works against In'iilth, energy, and 

* A f^u)uhtsi> is a well privy, u^ually situateil iu the occupied 
house, or in its immediate riciuity. 
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pulity, Lotli of mind and body. A wiso man has said 
that “ dirt is matter in the wrong place."’ The great 
point for ns to regard is, to k<‘op dirt away from our 
bodies, our houses, and our surroundings. By so 
doing we go a long way to ensure the maintenance 
of good health. 

3. That a sufiicient sii 2 )ply of wholesome water })e 
l)rovided. 

To keep in health tlien, we should be attentive to 
the conditions under which we live— the nature* of the 
food we eat, the water we diink, the house which we 
inhabit, and the MUToiindings of that liouse. A story 
is told of a deaf boy wlio w.is ask<'d in writing : 
*‘What is hoaltlf’*:^ Ilis njdy \\as: “ V pleasant 
life.” Health i^ the greatest ])l(‘ssing that can be 
ccniferred on mankind. It is a <*(>nstaut source of 
enjoyment. Wo f(‘el this most afler reco\(‘iing from 
a veiy painful illness. During the illness lif(‘ is (*on- 
feidered a burden ; we* are miserabh* and discontented. 
On recoveiy we are reminded of what a pleasure it is 
to ]K)^^ess good health. 

It eaiinot be too foicibl\ im2)ii*ssod u])on us, that 
most diseases aie due to carele'-^iiess or ignoiance or 
hotli. The cai(fiil perusal ot this little book ^\ill, 
it is h'jptd, help tt) dispf r^-e the uiivt of ignonnice that 
prevail^ on sanitary m.itteis in tliis T(*iTitory, and 
eatise the pco])le t(» ( a^t aMdi* th(*ir jm'judico.s, and do 
those things that Health Science* s1h*ws au* for their 
good. 

We may now s]) lit tq) oui suhje*ct, and deal with 
cac'h bi*an< h of it se'parabl^, he'ginniiig uith th<* most 
important one— the subject of /Itr, 
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Aik. 

Need of Air. — The body requires food, diink, 
clothing, and siinsluiic, but none of these requirements 
nre so urge^nt as that of air. The olher demands may 
be met by occasional su])])lies, but air we need always. 
We cannot live witlumt breathing— that is, taking air 
into our lungs. Fj om the moment we are bom, to the 
moment W(‘ die, wc are breathing. If entirely depriv- 
ed of air foi’ a few minutes only, we sliould die. It is 
the most important agent to maintain existence. This 
we may prove in a very simple way. Take a little 
bird, put it under a glass jar, and tlum remove the air 
from the jai’ by means of an air pump. The bird at 
first faints, and tlien di(‘s. Put if W(‘ let in air again, 
jusi after tJie little aiihual has fainted, it will re<*over. 

iNsPiinu) An: snox \a) re Fi in:. — Besides requir- 
ing air, we must luive tliat air pf/rr oml and 

not mixed Avith any foul gases. Air may be stagnant, 
dirty, poisonous, putrid, or stale. We shall see how 
th(‘se various bad qualities are imparl <'d to air. We 
must do our xtl most to get a pro])er su})p]y of good air. 
More siekiK'ss is due to impure .air, than to any other 
single oause wiili wliieli we are acquainted. 

Before W(‘ ean properly understand how imj)ure air 
affects us, it is necessaiy to have some knowledge re- 
garding the anatomy'^' and ])hysio]ogyj of the organs 
of respiration. 

The Organs oe Re^rik vtion. — The chief organs 
of resi)iration aw the l.arpux^ the Travhm^ and the 

^ Aiutioiini is the art of dissfctiiig or artilicially st‘panitmg 
the (litferent ])arts of any orgaiiisi^l body to discover their 
situation, stnadiire, and (*e(»iK>my. 

t Vhifswhnnf is tlio science Avhieh treats of the nature and 
(onvtitutiori of living bodit's. 
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The Larynx is the organ of the voice. In shape it 
is somewhat like a sm^ triangular hox, situated in 
the upper and front part of the neck, between the 
mouth and trachea or windpipe, and just behind the 
tongue. It is composed of simple gristle or cartilage. 
There is an opening in the lai^x called the glottis^ 
which is slit’-like in shape during expiration,* and 
large and triangular during inspiration. f This open- 
ingis guarded on the top by a thin piece of elastic 
caj^age, called the epiglottis^ This latter is a spoon*- 
shaped lid, which opens when we breathe, but by a very 
pretty arrangement shuts when we swallow ; and so 
lets our food glide over it into the JEsophagiis or food* 
pipe^ and then into the stomach. The position of the 
larynx in the neck is marked by a prominence in the 
middle line, below the chin. This prominence is called 
Adam’s apple.” 


The TVacAca.— Below the laiynx is the trachea or 
wind -pipe. This is an elastic tube, strengthened by 
C-shaped rings of cartilage embedded in softer tissues ; 
the incomplete part of the C is behind. The food- 
pipe is attached to, and placed behind, the trachea, 
and runs almost paralled with it. Shortly after enter- 
ing the cavity of the chest the trachea divides inta two 
smaller tubes, called the right and left bronchi^ which 
still further sub -^divide and pass into the substance of 
the lungs, like the branches of a tree. At length, these 
very small bronchial tubes, end in clusters of extremely 
sm^ and hne air* cells. The tissue composing the 
walls of these cells is very delicate and elastic. It is 
the air-cells that give the lungs their sponge-like 
character. The stiff cartilaginous rings of the trachea 


* Pxptraitm is a breathing out, or expulsion of air from the 
lungs, through the mouth or nose, in the process of respiration 
or br^ihing. 

t The act of drawing in or inhaling air into the lungs . op- 
posed to expiration. 
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and bronchi disappear gradually, as we approach the 
smallest bronchi^ tubes. This arangement allows the 
larger bronchial tubes to be constantly open, whilst 
the smaller, being elastic and containing muscular 
fibres, can vary their diameter. 

The Lungs . — The lungs are surrounded on their out- 
side by a double covering of a fine delicate membrane 
called thejs/fwra, one layer of which is attached to the 
chest wall, the other to the lungs. The pleura secretes 
a fluid which permits these two layers to glide on each 
other with ease during respu’ation. The ramifications 
of the bronchial tubes and the air- sacs, are lined with 
mucous mfmbrane^ which is very delicate and sensitive 
to the presence of anything except the air. If th^ 
inspired air contains many particles of dust, these 
latter excite coughing, and thus we get rid of the 
offending bodies. Along the lining of all parts of the 
air passages, as far as the air cells, are minute filaments 
of protoplasm’*^ called c?7/a, which are in constant 
motion like a field of grain stirred by a gentle breeze. 
“ These cilia seiwe to fan the air in the lungs, and to 
produce an outward current which is useful in catching 
dust and fine particles swept inward with the breath.” 

The air -sacs, which we have mentioned, from the 
time substance of the lungs, give these organs their 
spongy appearance. They arc much smaller than the 
pores of an ordinaiy sponge. Their walls are very 
thin, and contain a large number of minute blood vessels 
called cajpillaries.\ The air- sacs are so hollowed out 

* The viscid nitrogenous material of animal and vegetable 
cells, performing various functions — secretion, excretion, 
growth, kc. The term is generally applied to the granular 
contents of cells, and to the “ germinal matter*’ which consti- 
tutes the ‘‘ physical basis of life.” 

t CapiUanes are the tiny ramificationH or branches of blood 
vessels terminating on the surface of the bo<^, in the substance 
of solid organs, or in internal cavities. They are situated 
between the arteries and veins. 
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that a siagle wall separates two adjoimng cells. The 
fix taken into the lungs enters them, and, from the 
thinness of their wall, comes almost into contact with 
the hlood vessels, there being only a veiy thin film of 
membrane between them. A number of the waste, 
useless and harmful things the blood does not requiie, 
are sent off through this thin membrane ; and, on the 
other hand, the blood abstracts from the air that which 
it wants — viz,, Oxygen. The oxygen so taken up by 
the blood is convey^ through the left side of the heart, 
to the different parts of the body. Here it loses some 
of its oxygen, for the tissues^ are hungiy and take it 
as part of their food. But the tissues in removing the 
oxygen from the blood, give to the blood in return their 
waste matters and bad products. These waste matters 
are carried back to the lungs, and are largly given out 
to the air in the air-sacs, to be exhaled. It is by this 
beautiful and natural contrivance, that the blood is 
changed from being dark red and impure, to blight red 
and pure. It is only in this bright conditon that it is 
fit to nourish the tissues of the body, 

* How wu Beeathe. — By breathing, we cause tlie air 
to enter and leave the chest. The air is conveyed into, 
and from the lungs, by means of the wind -pipe. Each 
respiration consists of two — inspiration, or taking 
the air into the chest ; and expiration, or expelling it. 

Inspiration . — When we draw in a full breath, we 
unconsciously straighten the spine, and throw the head 
and shoulders back, so that the muscles that expand 
the chest may act to the greatest advantage. At the 
same time the diaphragm'\ descends and presses the 

♦ Tissue is a general term applied to the textures ol which 
the different organs are compof^ — Osseous tissue forms bone ; 
fat 0^ horn ampore tissue. 

t A broad muscular partition between the chest and tho 
abdominal oavxfies. 
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witlls of the abdomen^ outwards. By these means the 
size of the chest is increased and the elastic lungs 
expand to occupy the extra space, while the air rushes 
in along the wind-pipe and bronchial tubes, and reaches 
the air -sacs. 

Expiraiio7i,—'Ii we forcibly expel the air from the 
chest, the operation is reversed — we bend forward, draw 
in the abdominal walls, and the diaphragm ascends ; 
all together, lessening the size of the chest cavity, and 
sending the air outwards from the lungs. 

At each breath an adult inspires 25 or 30 cubic 
inches of air; but a much larger quantity may be 
inhaled. If an adult takes a very deep breath and 
then forcibly drives the air from the lungs, we get what 
is known as the ‘breathing capacity^ which in a man 
6 feet 8 inches, is about 130 cubic inches, or a gallon. 

CHAPTER III. 

Composition of the Aie. — T he air may be con- 
sidered to consist of an ocean of mixed gases that 
surround the world. This ocean is about 50 miles 
deep. It is really much deeper but beyond 50 miles 
from the earth, it becomes very thin Or rarified. The 
lowest layer, or that which wc breathe, is much heavier 
than the layers near the top. Air is invisible, and we 
are only made aware if its presence when it is in 
motion,! or when we are moving against it. Air is 
composed mainly of a mixture of two gases,! one called 

^ The cavity that contains the organs of digestion. 

t Air in motion is called mnd. 

t All things in tho world belong to one of three classes — 
bolidH, liquidH or gasee. iSolids are bodies that have a fixed shape 
and possess a certain amount of hardness, such as a piece of 
wood or stone or metal. Ziquidb are agents that have no con- 
stant shape , they take the form of the vessels that oontam 
them. Gases are bodies that have no dxed shape, and always 
tend to increase in volume. All three ch^see are made up of 
minute invitdble particles called atoms. In a gas every atom is 
trying to drive away tho neighbouring atom. 
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and the other nitfogen. Ordinary air always 
ooat&ins a tew other BgeotB, of which the chief are 
earSonic acid pas, ammonia^ and u^atery^ vapour. The 
oarbonic acid gas and ammonia are in such small 
quantities as not to affect the qualities of the aii* for 
human respiration. Neither of them serves any use- 
ful puipose in the animal economy, but they are of 
immense use to plant life. The ammonia* of the air 
supplies plants with part of the nitrogen they require 
as food. The carbonic acid is to the Vegetable 
Kingdom, what oxygen is to the Animal—it is a 
necessary food. Plants breathe just as animals do, 
only they reverse the process— they take in the 
carbon of the carbon dioxide, and set free the oxygen. 
When oxygen and carbon are united with one another 
. to form carbonic acid gas, we are not able to utilize 
either of these elements. Plants on the other hand are 
able to split up the carbonic acid gas into its compo- 
nent simple bodies. When tlie sun shines on the gi’een 
colouring matter of leaves, it causes it to pick out the 
carbon of the carbonic acid g^s of the air, and sends 
back the oxygen for us to breathe. Plants, therefore, 
help to purify the air. Fm’ther, the cai’bon that the 
plants have taken in, is so changed and joined with 
other bodies in the plant, as to make it tit for us to 
take as food. At night most plants reverse the order 
of breathing, they t^e away the oxygen and give off 
carbonic acid gas ; but on ^e whole, they give out 
much more oxygen than they take up from the air. 
The carbonic acid gas itself being usually in compara- 
tively small quantities, is not poisonous. In inhabited 
houses, however, it is accompanied with a certain quan- 
tity of the noxious animal matters and foul organic 
paces given off by the lungs. When the carbmiic gas 
IS in excess, the animal matter is in excess also, ^e 


^ * Ammnta is a gas composed of one atom of nitrogen and 
three atoms of hydrogen. 
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amoimt of carbonic acid gas in the air is therefore 
taken as a measure of the purity of the atmosphere in 
our rooms. Excess of it in air, tells of excess of res- 
piratory animal impurities. 

In and around inhabited places, the air contains 
many impurities, chiefly in the form of foul gases, dust, 
particles of animal and vegetable matter, and fre- 
quently, the germs of disease. 

Oxygen and Nitrogen , — One hundred parts of air 
contain about 79 pari*? of nitrogen and 21 of oxygen, 
or roughly four of the former to one of the latter. 
The oxygen is much more important of the two. It 
is the vital element of the atmosphere. It is a very 
active gas, and serves the purpose of keeping our 
blood pure. Oxygen ( ombines with other bodies and 
bums them up. Without it we could not produce 
light or heat from any combustible substance, nor 
could life bo supporied. Inside our bodies oxygen also 
bums, but the burning goes on so slowly that we do 
not feel the heat it produces. This is the chief way 
in which our bodies are kept warm. Oxygen is 
so active that if the air contained only this one gas, 
it would bum us up, and we should die. If we 
put a lighted caudle in pme oxygen, it bums very 
brightly and wastes away much more rapidly than 
if we put it in ordinaiy air. But if we deprive the 
air of its oxygen and pul a lighted candle into 
the remaining nitrogen, the candle goes out at once. 
Nitrogen is a haimless gas. Nothing will bum in 
it. Animals would die at once if they* had only 
nitrogen to breathe. The oxygen alone is far too 
strong for us to breathe The nitrogen is mixed with 
it to make it weaker or dilute it. Nature has provided 
a mixture of these two gases in such proportion 
to one another, that the air can be breathed by men 
and animals, and lamps and fims can be kept alight 
in them. 



*1^. anmnaib 


M 

OoMmm<m wtsmAibwe now 

Iptoir wibat ordiiMuy air aontaiaa Lot u» see wiaf 
air givon off ftom the luogB cootaiiia 

irfl/ 4 ?ry Vapour. -One of the tiling given off from 
Hhe lungs is watery vapour. An adult, in 24 bom*a, gives 
off from 9 to 11 ounces of water, from the lungs. In 
the cold weather we can see clouds of steam coming 
from the mouth. TJiis \’i8ible vapour is water in a 
finely divided state. We van also prove that this 
steam leaves the mouth by breatliing on to the front 
of a looking glass. By doing this, wo notice that the 
mirror becomes damp directly. The air we inhale con- 
tains a small and variable amount of w’ater, but the 
air we exhale alwa} s contains as much w ater as it can 
hold in the state of vapoui', or steam. The expired air 
is, therefore, said to l>c mtu rated with w'uU^ry vapour. 

Carbonic Acid (tah."*^ — We also breathe out car- 
bonic acid gas, which is colomdess. But wc can prove 
that it is present very readily. Get a bottle containing 
some clear Ihiie water, [• and breathe into it through a 
glass tube. We notice that the cleamess of the lime 
water disappears — it becomes milky. This change is 
effected by the carbonic acid gas uniting with the lime 
of the lime w’ator, to form fine particles of chalh. Or, 
breathe into a jar, and lower a lighted candle into it. 
We win find that the flame is instantly ('\tiiigui‘?hcd, 
showing the presence of carbonic acid gas. Ordinary 
air contains a little carbonic acid gits’]; but expired air 

* Carbonic acid is made i.p of oxygen and carbon. We 
have leamt Hoinething alnnit oxygen uh'(‘iidy. If we biu-n a 
pece of wood closed in a c-asc so that very little or no air rt ajches 
it the wood turns black. This dark mans is called charcoal, whit^h 
is almost all carbon. Now when this carlnin combines with 
abundance of oxygen carbon te acut yas xsfukwat, 

t CkooiM pom. 
f Four parts in 10,000. 
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contains much xncare.* Neither the watery Taponr nor 
the carbonie acid are poisonous, but they are in ooin« 
pany with other bodies which are very poisonous. 
Some watery vapour is ahvays contained in the air, 
and a certain amount of it is beneficial, both for asiimals 
and plants. If in excess, as it is in Lower Beng^ and 
most sea coast towns in India, it makes the miniate 
very relaxing f If very small in amount it makes the 
air dry, thereby causing too much evaporation from 
our bodies and from plants. Very dry air is injuri- 
ous to plants. 

Animal Matter. — We also breathe out minute 
particles of animal matter, and several varieties of 
organic gases, which are all ready to decay and putrefy. 
It is this putrid animal matter that is so noxious in air 
that has once been breathed. Many years ago, when 
houses and jails in England were more densely drowded 
with people than they are now, outbreaks of ‘‘ plague ” 
and typhus fever arose. It is believed that the chief 
cause of those outbreaks was the impurity of the air, 
from the decomposing animal matter and organic gases 
exhaled from the lungs of human beings. Becently 
this animal matter was isolated in a crystalline form 
by a German chemist, and it was found that very small 
quantities of it were capable of killing dogs and 
rabbits. If you confine the expired air in a bottle for 
a time, the animal matter decomposes and gives out an 
(/fiensive odour. 


* About 120 timoR as much. In this manner a man in 
twenty -four hours sen^ off from his lungs as much carbon as 
18 contained in a piece of charcoal weighmg eight ounces We 
are xinable to see the carbon, beoause it combined with 
oxygpen to form carbonic acid gas, which is colourless. 

t Relaxing clunates are sudi as produce a want of general 
yigour, ai^ cause the various functions of the animal eocmomj 
to he carried on sluggishly. 

8 
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OHAPTEB IV. 

Bitocts OB' EB-BBEATHINO AiE.— By breathing, 
we rapidly spoil the air. If we are shut up in a place 
where the good air from outside cannot*enter, and the 
air from within cannot make its eiit, we soon be- 
come 111 if we remained long under these conditions 

we should 'W'e have all, perhaps, heard of the 
* Black Hole ol rJaloutta. This was a small room in 
which 146 persons were placed for a whole night. 
The room had b»,t two tiny windows, which were 
shut. During the light, the people suffered intense 
agony, and in the n^oixing only 23 of them were found 
aSve. The other 123 dieav<;>ni the bad effects of air 
that had been breathed ove^ and over again. In 
another instance which occurrel at sea, a ship was 
exposed to a heavy stoiin. The captain of the vessel 
sent all the passengers to their cabVis, and closed all 
the doors, ports and skylights, so that ao fresh air could 
get into ^e cabins. Many of the passengers died 
from breathing the air that had been rejdei*ed foul and 
poisonous by previous respiration. But short of produc- 
ing actual death, the constant breatlung of air rendered 
d^htly impure by previous respiration, cannot but tend 
to imdermine our health. The blood is then not 
pnriffed, and in this state it is re^y to receive the 
germs of disease at any time. It U this condition of 
the atmosphere of our rooms that begets the generd 
laagoor of which people so frequently complain. This 
it is that frequently gives rise to Lead^^e, loss of 
appetite, nausea, pallor, and a general want of vigour. 
It further produces a closeness and stuigness of the air 
in our rooms, and lessens the activity!: of the mental 
processes. If proper means are not adapted for getting 
rid of this foul air from bed-rooms, we u^ahe up in the 
morning feeling very lazy, heavy, and unrefreriied, 
and di&iclined for our day’s work, insteari of being 
hfcsb, brisk and active. ^ 
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Use of the Sskse of Shell m sEooaNiszKa 
Foitl AiB.-^The foul animal partides and orga^ 
gases, are themselyes, invisible* But we can recognise 
them the^nse of smell, and also hy the effect they 
produce on us, if they are present beyond a certain 
extent. Particularly ean we notice their presence, if we 
come into a room after being in the fresh open air. 
They cause the air to be close, stuffy and ctisaigreeble* 
Our sense of smell ought to protect us from the evils of' 
foul air. It is this organ dso which tells us of bad 
food and filthy odours generally. If we neglect the 
sense of smell we find that it soon gets blunted, and 
then fails to tell us that these dangers are near. As with 
most other things, people get accustomed to bad smells, 
and then the poisonous gases do not appear to be so 
harmful to them, as they were at first. A little experi- 
ment teaches us this. Get a beU jar, and put a little 
bird into it, keep the bird there for half an hour say. 
We find that it ^es after a certain time. But if before 
it dies, we put another bird into the jar, the second 
bird dies in half the time. This shows that the first 
bird had become accustomed to the foul air it had 
expired. The same occurs with human beings. Of 
our five senses, that of smell is the easiest to get out of 
practice. People neglecting bad smells, after a time 
actually do not know that any offensive odours are 
present. Were some people to perceive the bad 
smells that surround them, they would not live in 
the dreadful places they do. By the proper education 
of the nose, we can at once tell when there is some 
impiu*e matter in the air. Knowing that some 
impurity is present, if we wish to keep healthy (and 
who does not ?) we at once try to get rid of Ae bad 
smell, from whatever source it has arisen, in order that 
the air we are breathing may remain pure. 

Such air as we have l^en speaking about mi^es ilxe 
blood impure, and impure blood is hamthil to every 
tissue and organ of the body. Air fouled from 
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fareiithing, breeds disease, and leads to death. Hence 
ilia necessity of constantly breathing pure air. 

Octbe Ways in which Aik is rendekbd Im- 
Besides the fouling of the air produced by 
human respiration, air may be rendered impure in 
several other ways. 

. 1. Burning of lamps an^ fires render the air imp\ire. 
When an oil lamp or candle is burning, it gives g& 
water, casrhonio acid, and some complex bodies which 
give the smell we notice. A lamp not burn in the 
absence of oxygen. A lamp uses some of the oxygen 
of the air we should get. Enough aii* should be sup- 
plied, then, for om'selves, the lamps and the fires. 

2. When animal or vegetable matter is decaying it 
gives off foul gases, which mix with the air, and are 
inhaled by us. The sense of smell should enable us to 
detect these bad odoui's, and lead us to remove that 
which created them. We should not leave bits of 
stale meat, or the leavings of a meal, skins of vege- 
tables and fruits, mango stones, or sugarcane refuse in 
the house. Get rid of such things at once 

3. Cooking in inhabited rooms gives a sense of 
heaviness to the air breathed, and takes away the 
appetite. 

4. Clothes should never be washed in rooms. The 
fifplashings from this process cause the foul water to 
soil the room and its air. 

6* Dirty floors^ dirty furniture and dirty tcallsj 
give a peei^ar nasty smell to the air. Dirty clothes, 
boots and shoes, also give out offensive odoui's. All 
inhabited rooms and their contents should be kept 
clean. This is largely assisted by keeping the doors 
and windows* open, which in addition to letting in air 
let in lights which shews where the dirt is, 

6. Badly constructed drains^ and the absence of 
dramsyOlBO add greatly to the impurities of the air in 
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and near houses. If ev^ you get a smeU from a 
drain, it is poisonous gas that produces it. This szndl 
may be removed and prevented by flushing aH drains, 
in and around the house, re^arly with water. If the 
drains are clean, and yet these bad smells arise, ihe 
cause is due to pollution of the soil from decomposing 
and putrid animal and vegetable matter^ Such smells 
cause many forms of sictoess — especially fevers, sore 
throat, diarrhsea, dysentery — which may prove fatal. 
But short of causing any serious disease, foul drains 
and putrid soil, may bring in a feeling of undefined ill- 
health, just in the same way that a small quantity of 
arsenic may cause some amount of discon^fort, yet 
a larger quantity will kill outright, G-round that is 
fouled by slops and house refuse, is constantly giving 
out bad gases. In the soil, as in our lungs, the air is 
constant^ going in and coming out. Pure air enters 
the soil, but in leaving it carries away foul gases. 
These foul gases mix with the air we breathe. 
Further, if the groxmd is moist (as it often is around 
imperfectly drained houses), the gases are damp as 
well as foul. Damp gases from decaying vege^ble 
matter is the piincipal causes of malarial fevers. It 
is very necessary to have proper drains attached to 
each house, so that all waste fluids are at once con- 
veyed to a distance from the dwelling, 

♦ 7. Butehers^ leather makers^ curers of anifml 
skins, dyers and others, frequently carry on fiieir trade 
in the heart of inhabited places. In all these trades 
a refuse of animal or vegetable matter is left, whidb 
rapidly putrifies, and in this putrefaction offensive 
gases ai'e evolved and inhaled by us. Such people 
should be compelled to carry on their business on the 
outskirts of towns and villages, and, in all cases, should 
be forced to provide for the immediate or regidsiir 
removal of all trade refuse, 

8. Sick people give off had gases and other foul 
bodies, which may be direct poisons. These foul gases 
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B3P0 at a more hamful nature, and greater in quantity, 
fiian healthy people give off. Many diseases are due 
to the entrance of mintite invisible germs into the body. 
Mature tries to throw off these germs either by the 
lun^ or otherwise. If they once find their way into 
the Dody, they rapidly multiply. Such seeds or germs 
come away in great numbers from the bodies of per- 
sons suffemg £ram small-pox. The germs of small- 
pox are then diffused through the air of the room occu- 
pied by the patient, and if we inhale them, and 
have not had smaU-pox before, or have not been 
properly vaccinated, they are likely to give us 
the disease. These remarks apply equally to such 
diseases as measles, mumps, chicken-pox, &c. G^rms 
have been found in connection with all of these 
diseases. 

9. ^ THe air in and around graveyards^ is impure. 
Burial grounds should, therefore, be at a distance from 
human dwellings. The same may be said of the air 
near hriclc kilns. The air of marshes and jheels con- 
tains the poison known as malaria ^ which produces 
fever, diarrhoea, dysentery, neuralgia, and enlarged 
spleen, &c. Dust containing all kinds of mineral, 
vege^ble, and animal particles, frequently renders 
the air impure and irritating to the lungs. 

10. Domestic animals^ such as cows, buffaloes, 
goats, dogs, sheep, &c., kept in and near houses, spoil 
ihe air as we do by breathing. They render the air 
impure also in other ways, ^eir droppings, if left on 
the ground (as they frequently are, for a time at least) 
decay, and the foul gases given off in the decaying 
process, pollute the air. Further, when this manure 
dries up, it crumbles to powder, which mixes with the 
air we breathe. We see the necessity then of keeping 
cows, horses, &c., in properly made stables or sheds, 
at a distance from the houses we inhabit. These 
sheds diould be kept dean. 
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Lastly, and perhaps most important of all, is the 
impurity of the air brought about by the accmavlation 
of human ordure in and around houeea. The ^;ases 
given off from foul privies are not only disnstmgly 
tensive, but are dangerous to health. Latrines, 
therefore, should always be kept properly constructed 
and clean. 

Uniform Composition of Air. — We now know 
the chief ways by which the air is made impure. We 
also know something about the composition of the air. 
Notwithstanding all the foul matters added to air, 
it remains much the same in composition, and this 
uniformity is another wonderful provision of Nature ; 
for, if the air became graduallj^more impure, we and 
^ the animal creation, would soon die. We will soon 
inquire into the factors that are constantly at work in 
keeping up this uniform composition of the air. 


CHAPTER V. 

Ventilation. 

One of the great principles of sanitation is to get 
rid of whatever comes away from the body as soon as 
possible, be it air fouled by breathing, or the waste 
matters from the surface of the body, or urine. This 
is the most important point put forward in these 
pages, and attention to it will improve our health and 
welfare. 

This principle directs that we should get rid of the 
air we have made impure, by breathing and otherwise, 
as quickly as practicable. We get rid of this foul air, 
and Bupj)iy oursdves with fresh air, by what is called 
V mtihtiony which means the bringing in of wind. 
Ventilation teaches us how to remove or dilute the 
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ML 9 xt of dwellings bj^ a snpply of good fresh air. 
jn Iwils ns how to get rid of the impurities that are 
given off from the Itmgs, sl^, and b^y generally, as 
well as those lhat arise from vegetable and animal 
decay, and combustion of lights and dres, and f^om 
oooldng. Ventilation is usu^y divided into Natural 
and Artificial. 

Natural ventilation is effected by the forces of 
nature, and artijicial ventilation is carried out by 
appliances and arrangements manufactured and used by 
man, to aid these natural forces. There are three 
factors at work in producing aerial currents. These 
are : (1) the property possessed by all gases of diffus- 
ing or mixing with* each other*; (2) the fact that 
warm gases are lighter than cold, and therefore 
ascendf ; and (3 j, the force of the wind. Let us con- 
sider these factors more in detail. 

1. All gases mix with each other or diffuse, just 
as claret and water do. We see this by watching 
the smoke ascend from the chimney of a railway 
engine. The smoke ascends higher and higher, 
and as it rises it loses its black colour. It becomes 
less dark, because it mixes freely with the air or 
diffuses itself. Finally we see that the smoke 
seems to have disappeared altogether. At this stage 
it has completely mixed with %he air. That which 
gives smoke its dark hue is not a gas. It is minute 
particles of carbon ; but these pariicles are mixed or in 
company with gases, which diffuse freely in the air. 
In breathing ^e same principle is in action. The 
gases, vapour, and animal particles we breathe out, mix 

♦ ThisDxffiigloiL of Gases is based on the well known physi- 
cjd prhioi|de whereby two gases tend to mix in exact propo;*- 
tions, no matter what may be the quantity of each. 

t AU gaeee expand about ^ of their Ydlume for eyery 
iaoreaee in temperatnre of I'’ Fahrenheit. 




aWEItAL HYGIBHB, 


»8 

readily with the air and are diluted, and the more air 
they Tnjir with, the lees harmful are they, 

2. The second factor in natural ventilation is the 

fact that warm gases are lighter than cold^ and thm-efore 
ascend, and hy ascending permit cooler air to take its 
place below hy gravitation. The warm air rises and 
floats on the surface of the cool air, just as a cork floats 
because it is lighter than wa-ter. The warm and bad 
gases in an inhabited room ascend towards the ceiling. 
If there is an opening at the top of the room, the 
foul air goes out by it, and is thus got rid of. If there 
is no such opening, however, the bad air gets cooler, 
becomes heavy, descends, and we are obliged to inhale 
it once more. * 

It follows then that all houses should have opening 
in the upper pait of the room to let out the foul air. 
In India this is best provided for by having small 
windows placed near the roof. This second factor is 
the main cause of the circulation of air in rooms. We 
can easily prove that it is always in action. Thus, if 
we open the door of a heated room, and hold a lighted 
candle first at the top, and then at the bottom, we can 
see by the deflection of the flame, that there is a currentr 
of air directed outward at the top and inwards at the 
bottom of the opening. The smoidderlng or the smoke 
of a piece of burning brown paper or burning camphor 
in front of a fireplace, or near a door or window, will 
shew a current of air passing up the chimney. This 
is caused by the diflerence of temperature between the 
ah' in the room, and the outside air. All ordinary 
ventilation depends on this difference of temperature. 

3. The third factor is that of the whid. It sweeps 
away the bad gases arising from things that are de- 
composing, brings in a supply of good air, and so keetpa 
the air of rooms fresh and pure. But the wind can 
only carry out this good office by our placing our 
windows and doors in such* a position that it can gain 
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Admittance and exit To get tall advantage of it for 
Uda pvapose, we should have windows and doors placed 
opposite eac^ other, in the room; or better, at an 
angle to one another, so as to ensure circulation of the 
air, and thereby prevent its passing directly in and out. 
But if the windows and doors are placed at an angle 
to the prevailing winds, they may be op^site one 
another. The windows shoidd open directly into the 
air. 

Having considered the natural forces engaged in 
V6ntilaton,let us see how they are taken advantage of. 
All oj^nings in a room communicating with the air, 
directiy or indirectly, give entrance or exit to aii\ The 
chief of such openings are doors, windows, and chim- 
neys. But all chinks and cracks in doors, windows, 
and walls effect the same object. Openings in the roof, 
such as exist in some ridge-roofed houses, do the same. 
Even brick walls allow some air to get through them, 
and thatched-roofed houses freely permit of ah' making 
its way from rooms. 

We have said enough to shew that every occupant 
of a house should be supplied with a sufficient quantity 
of fresh air. 

Ventilation is perfect only when the air in a room 
is as pure as that out of doors. This could bo effected 
with 600 cubic feet of space for every occupant, if the 
6es^ poBBihle arrangements for change of ah* existed. 
But such arrangements are rpely found, at least in 
India. It often happens, in *the huts of the lower 
dasses, that scarcely half this amount of cubic space 
exists for each person. A large number of women in 
India are obliged to live, the greater pail; of their 
lives, in one or two small ill-ventilated rooms. The 
xmanas of the poorer classes are as bad as dungeons. 
In them an unfortunate woman is confined to one small 
room day and night. As a rule no provision is made 
for either ventuation or access of light. A few 
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months ago we were asked to see a woman who w^ 
.suffering from cholera, We found her occupyinff a 
room, 6' X 7' X 6', and in this small chamber thi^ o&er 
women and her husband were crowded. 

It is very necessary for the good of future genera- ‘ 
tions in India that ^osha or pardanashm women be 
provided with enough air and light. The present 
system tends to bring about a gradual lowering of the 
strength and vigour of such females, which renders 
them unable to go through the natural processes when 
offspring arrive. Further, such offspring is frequently 
puny and defective in development, and under existing 
circumstances becomes progressively more so. 

In the houses of the well-to-do in India, ventilation 
is a matter that looks after itself. Windows and 
doors are usually in sufficient numbers. In the houses 
of poor, however, this is not the case. 

The object of ventilation is to provide enough fresh 
air without the creation of draughts. This can only 
be effected when the amount of cubic space* is suffi- 
cient. Air can only be kept in a state of purity when 
3,000 cubic feet of air are supplied to each person 
every hour. The aii* in a rodkn should not be changed 
more frequently than three times in an hour ; o^CTWise 
draughts or perceptible currents of air, are created. 
Therefore 1,000 feet of cubic space should exist for 
each person. Such an amount of space, however, can- 
not always be provided, but we consider that 400 cu- 
bic feet is the least allowable. Each person should have 
about 90 square feet of superficial and under no 

* Cubical apace refers to the actual Tolume of air contained in 
the room. In rooms with the walls, floor and roof at right 
angles to one another, the cubic imace is got hy multijdymg the 
length, breadth, and height togeuier. 

t SupcrJUAal apace means the extent of the flat surfeoe of the 
room, and if the sides of the floor are at right angles, it is got 
by multiplying the length into the hmth. 
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<sir(mm 0 tano 6 s should it be less than 48 square feet* 

* Xbe superficial spaoe is not of very great importanoe 
so }ong as the air can be changed often enough to keep 
it pure. But if the air ^s changed too often it causes 

* a cbaught, which may (especially in cold weather) bring 
about chills and fever. Even with a lai*ge superfidiu 
spdce, if there be not proper ventilating arrangements, 
the air remains impure ; whereas the siiiiace space may 
be small, yet if the ventilation arrangements are good, 
the air may be kept pure. 

Even the small cubical space above-mentioned (400 
feet) is rarely provided for each person in hmtoe huts. 
We see large families huddled together in one small 
room, and this occurs in the huts of entu-e areas, lead- 
ing to dense overcrowding. It is now a well-known 
fact, that* people in oyer- populated places die much 
faster than those in less crowded localities* 

Ventilation of Sleeping-eooms.— It is very 
important that we should be supplied with good air in 
the room in which we sleep. If the quality of the air 
in the room occupied during the sleeping hours be 
pure, it must have a good effect on our system. It 
must be remembered that we pass about one -third of 
our lives in sleep. Some people close all their doors 
and windows at night during all weathers. By this 
the good air is shut out, and the bad air kept in the room* 
The result is, that the occupants get up in the morning 
feeling lazy, heavy and disinclined for their day’s 
work, instead of being fresh and active. If you go 
into such a * room in the morning, before the sleepers 
are awake, you wiU at once find out why they do not 
feel wdl in the morning until they get some fresh air. 
By eleeii^g in a room where butUt^ fresh air enters, 
foul air is being constantly breathed and re -breathed. 
We know that the animal impurities and carbonic 
Arid gaa tiius inhaled, is very b^ for us. We should 
always provide for the entrance of abundance of fresh 
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air into sleeping-rooms, avoiding cold winds and 
draughts, Thi's enables us to sleep better, and to awake 
refreshed, brilliant, and happy. We must keep our 
bodies warm with bed clothes, if necessary. In all 
cases where there is a top window or ventilator in 
the room, it should be opened at night. • 

It is necessary also that the room or rooms occupied 
in the day-time be supplied with plenty of fresh air. 
During the day we are for a certain period outside 
our houses, and in the open air. Except in the very 
hot weather, the doors and windows should be opened 
during this time. 

All houses should have an open space both in front 
and behind, and the doors and windows 'should, if 
possible, face in the direction of those spaces ; yon 
then get a good rush of air to remove all impurities 
of the internal atmosphere. 

If we are careful to provide for the bad air getting 
out of our house, the good air must enter, and if 
enough of it enters there need be no fear of the evil 
effects of foul air. 

Our chests should not be in any way constricted by 
tight jackets, waistcoats, or coats ; for^these tend to 
lessen the quantity of air taken into the lungs. 

Certain other trades conduce ’to lessen the quantity 
of air respired. Tailprs and shoemakers are examples* 
of this, who, from the stooping position in which 
they carry out their work, inspire less air than other 
people. Some trades cause lung diseases, from parti- 
cles of the material worked finding its way to the 
lungs. Such is the trade of the stone mason, and of 
the spinner. These artisans might protect themselves 
by respirators,* 

^ A respirator is an instrument used for covering the mouth, 
and consists of ja lino network of wire in front, through 
which persons can breathe. It filters solid particles of dust, 
«dec., contained in tho>air to be inspired. 
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CHAPTER VI. 

Ventilation of Schools. — The worst effect from 
stoopinffy however, is brought out in children at school. 
They are kept at their books in a constrained and stoop- 
ing position, for hours. This lessens the amount of air 
they inhale, and, by decreasing the supply of oxygen, 
hampers their growth and formation, besides leading 
to deformity of the chest walls : add to this, that in 
most schools a multitude of boys or girls are crowd- 
ed together, in rooms much too small for the number, 
and we thus have decrease in quantity and defect in 
quality of the air. In going into a school-room shortly 
before it closes in the evening, we may at once notice 
the disagreeable, and sometimes stifling, odour that 
pervades it. Many causes are at work to produce 
this. The msensihle* perspiration is very active in 
children; they rush into school with their clothing 
wet with ordinary perspiration induced by their play, 
so that each pupil serves to impart half a pint of 
watery vapour to the air. Children often come from 
homes that are close, dirty, badly ventilated, and often 
occupied by the sick, bringing in their clothes the 
germs of disease. Some of the pupils themselves may 
be suflering from disease, and not know it, so that the 
poisonous exhalations from their skin and breath are 
breathed by other children. The children bring in 
dirt on their feet or shoes, which floats in the air. 
Particles of chalk also fly about the room. All these 

* Under ordinary circumstances, especially during? the cold 
weather, no liquid water appears upon the surface of the skin, 
and the whole process rebeives the name of Insensible Persjpi- 
ration. It is the omission of vapour from the surface of the 
body. But when violent exercise is taken, or under some 
kinds of pental emotion, or when the body is ex])Osed to a 
hot (and especially to a hot, moist,) air, the perspiration or 
sweat becomes sensible, that is, appears in the form of scat- 
tered drops upon the surface. — H uxley’s Elementary Lessons 
in Physiology* 



GENERAL HYGIENE. 


39 


influences tend to cause the headaches, inattention, 
heaviness, and stupor so frequently met with in school 
children ; but it is the teacher, in whom these influ- 
ences are mostly seen. When he has finished his 
day’s school work, he is too tired to take the exercise 
in the open air which is necessary to renew his supply 
* of good bracing oxygen, and enable him to get rid of 
the bad products he has inhaled during the day. 

We have inspected some schools in which not more 
than 125 cubic feet of space was provided for each 
boy, and the condition of the air was such as to create 
a desire to make a speedy exit. 

A varying number of years of a child’s life are 
spent in school. It is of the utmost importance that 
during this period he should be provided with pure 
air. For the proper growth and development of his 
body, pure air is a necessity, not a luxury. It is sup- 
plied in Nature free of cost. We should endeavour 
to take advantage of Nature’s privilege, by providing 
enough space for each pupil and ample means for the 
foul air to make its exit from, and pure air to come 
into, the school-room. 

Impure air, breathed constantly, brings^about im- 
pure blood, and impure blood is harmful to every 
tissue and organ of the body. Bad air constantly in- 
haled by children may lay the foundation of a number 
of diseases. 

One of the great advantages of village or country 
life, is that the air is purer than in towns. The air 
of towns contains an excess of carbonic acid gas and 
other impurities. Hence the greater importance of 
thorough ventilation of town-houses. 

At certain seasons in the plains in India, the air 
inside houses is really cooler than the air outside. 
Under these ciroumstances ventilation is at a stand- 
still, and those who can aflbrd it have iatHes, 
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and therinanUdotes to keep down the temperature and 
help the circulation of the air. In some places such 
appliances are very useful. 


Summary of toe foregoing Pages on Atr. 

1. To keep in health nothing is of greater import- 
ance than fresh air, 

2. Nature charges us nothing for this her most 
valuable gift. We should not try to prevent its 
entering our houses. 

3. When we breathe, we affect the quality of the 
blood for good or bad — good air purifies, but bad air 
poisons the blood. Foul air in our rooms* is created 
by our own breath, by burning candles and lamps, by 
dirty clothes, by decaying animal and vegetable matter, 
and by want of general cleanliness. , 

4. We are constantly fouling the air by breathing, 
and by the exhalations and particles from our skin. 
We should be constantly supplied with fresh air into 
the rooms. Let as much fresh air as possible enter 
into the rooms w'C occupy. Our rooms should imitate 
oor lungs— that is, they should constantly take in 
fresh, and let out impure, air, 

n. The best way to keep the air moving inces- 
santly in your room is to keep your windows and 
doors open. 

C. Fresh air is more ira ports nt for bed -rooms than 
the rooms occupied during the day. In going out, 
if possible, keep your windows open during your 
absence. 

7. Do not keep vegetables, food, fruit, or soiled 
clothes in the rooms you occupy. 
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8. All refuse (liquid and solid) should be at once 
moved. from the interior of your house. 

9. It is advisable to place all dry refuse in the 
dust-bin at once. If there be no dust-bin, dry 
refuse should be burnt. 

10. We sliQuld bear in mind that the constant 
breathing of impure air begets a general lowering of 
the activity of all our vital processes, impairs nutrition, 
loads to a loss of muscular strength, and the blood 
becomes laden with bad matters, because they are not 
got rid of as soon as they arc formed. The unfor- 
tunate person who is thus affected falls an easy victim 
to disease. 


CHAPTER VII. 


Waiek. 

Need of Water. — As one of the first requirements 
of life, water comes next to air. If deprived of air 
for a few minutes we could not live. Without 
water for some days we should die. In the latter 
case death is slower, but quite as certain. Without 
food life may be prolonged for some time, if water is 
obtainable. 

The same holds good with regard to all animal life, 
and with almost all vegetable life. We say “almost,” 
because some of the lowest forms of vegetable life, 
such as some disease germ.s, appear to possess the 
power of living in the absence of water. But even 
these germs cannot shew signs of vitality when mois- 
ture is entirely withdi^awn. 

We are constantly throwing off a lot of w'ater from 
our body — froln the lungs in the form of watery 
vapour ; from the slcin^ in the form of sweat, and from 
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the hidheys, as urine To replace these losses we 
must he supplied with water of good qualify, and in 
proper quantity. 

Uses op Water in the Body. —Water serves many 
puiposes in the human body — (1) It keeps the blood 
in a fluid state, in which form alone it could carry 
out its function as a nourishing medium to the 
organs and tissues of which the body is comprised. 
If the blood contains less than a certain amount 
of water, it becomes so thick, that it cannot pass 
through the minutest blood-vessels (capillaries). This 
occurs in cholera. Many of these little tubes are 
much finer than the fibres of a spider’s web, and re- 
quire a microscope* to distinguish them. (2) Water 
dissolves the solid parts of the food, both before and 
after eating, so as to make it pass into the blood- 
vessels, and be in a fit state to nourish the body. 
(3) It serves to wash out all the bad matters from 
the body. 

Diseases arising from Impure Waier. — The 
necessity of using pure water will be impressed upon 
us, if we consider some of the diseases that arise from 
the use of bad or impure water. Of these diseases, 
the following are the chief: — Bowel complaints — 
cholera, dysentery, and diarrhcea; malarial fevers and 
the diseases connected with malaria — ague, remittent 
fever, enlarged spleen, ana?mia or hloodlessness, and 
liver diseases ; typhoid or enteric or bowel fever ; 
dyspepsia or indigestion ; stone in the water-passages, 
goitre, external and internal animal, parasitic, diseases 
as guinea worm, &c. 


* The microscope is an optical iuBtrumeiit conBisting of an 
arrangement of lenses which enables the observer to see an 
object, or its true image, nearer than with the naked eye, and 
magnified accordingly. 
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Oholera , — In Ijower Bengal, and in some of the 
larger towns and cities of India, cholera is 
It has occasional epidemic outbreaks in those places, 
but an entire cessation of the disease rarely occurs. 
'While the circumstances under which this dreadful 
disease takes place are present, and it has once made 
its appearance, it may spread to an indefinite extent. 
Water is one of the chief means by which cholera is 
spread. There are doubtless other agencies by which 
it may be diffused, such as impure air, foul clothes, 
&c., yet water in most outbreaks plays an import- 
ant part in this respect. This is shewn from the 
great decrease of the disease in Calcutta and Madras, 
since a supply "of pure water to those cities has beeU' 
introduced. The chief water-supply of Calcutta was 
formerly from open tanks, and the Hooghly River. 
The tanks were subjected to contamination in various 
ways. Into the river BLooghly the night-soil of the 
city was allowed to flow, and dead bodies (many pro- 
bably the corpses of deceased cholera patients) were 
thrown. The matter was inquired into, and a new 
and improved water-supply w^as stai'ted, with the re- 
sult that cholera has decreased by one-half. 

A few instances will shew how impure water 
brings about cholera. A doctor in charge of several 
hundred emigrants was on board a ship in the Indian 
Ocean. All the people used the drinking-water that 
was put on board in Calcutta, from the public 
hydrants. One of the coolies got cholera. The issue 
of Calcutta water was prohibited, and' pure water, 
distilled from the sea, used instead. The distilling 
apparatus got out of order, and Calcutta water had 
to be used once more. The day this was done sevm»l 
fresh cases of cholera occurred. The only conclusion 

* Endemic diseases are tbofee that are peculiar to special 
localities. 
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to be arriyed at, is that the water pnt on board had 
been previously fouled. On the other hand it is 
difficult to see how the water in the public hydrants 
could be fouled. But how is the water rendered 
impure in such a way as to give rise to cholera ? It 
is generally believed that the poison of cholera 
exists in the excreta* of patients suffering from the 
disease, and that water becomes in some way or other 
affected by these excreta. In many outbreaks, the 
soiling of the water by the excrement of cholera pa- 
tients has been proved. A notable instance occurred 
in London, in 1854. A little girl was attacked with 
cholera in the streets. Her evacuations were passed 
near a pnmp, the material finding its way to the 
water in the pipes below. In 24 hours, 145 persons 
suffered from the disease, and all those that suffered 
obtained their watei from this pump. Further, 
at this time, a woman living some miles away, got 
the disease, and it was proved that this person, 
preferring the water from the particular pump in ques- 
tion to that of any other, used to have a bottleful of 
it sent to her daily. 

A direct proof of the contagiousness of the excreta 
of cholera patients is given in the following case. 
A part of the evacuation of a cholera patient was 
mixed, by accident, in the water contained in a 
ghurrah or earthenware chatty. The g hurrah was 
exposed to the sun for many hours. Next morn- 
ing 19 persons swallowed a small quantity each of this 
water. Within 36 hours 5 of them were seized 
with cholera. Another recorded instance is given, 
where the supposed germ of cholera was found in the 
wa ter of a tank. A woman who drank of this water 

♦ Esocreta aro the waste materials thrown off by the excre- 
tory organs— bowels, kidneys, skin, and lungs. In this parti- 
calar instance it applies to matters either vomited or passed 
hy the bowels. 
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was attacked with the disease. Cholera sometimes 
attacks large isnmbers of people at one time, and 
spreads rapidly over the country. Its spread is near- 
ly always along the line of rail, ♦or along roads travel- 
led by human beings. We can explain how this 
spreading occurs. Say a wayfarer imbibes the poi- 
son of the disease in Calcutta, but does not shew signs 
of it till ho has entered the train. His discharges 
are deposited within the compartment ho occupies. 
It soon dries up into a fino powder and spoils the air. 
This air is breathed by other passengers, or the dried 
up particles get to the back of the throat and are even- 
tually swallowed. Further, suppose the first man so 
attacked recovers. He takes bis soiled clothes to 
some well, washes them at its margin, some of the 
slops find their way into the well, thus rendering all 
those who use the water liable to cholera. He like- 
wise carries out his personal ablutions at this well. 

Last year whilst seeking the cause of an outbreak 
of cholera in Bagum Bazar, in Hyderabad, wo entered 
several huts where patients were sufiering from the 
disease. In one hut a helpless man w^as seen in a low 
state from cholera. He had passed his stools over 
the ground, and had vomited in several places, soiling 
the cooking utensils and his lotah. 

On making inquires it was ascertained that his wife 
had just drunk water out of the lotah so soiled. The 
man recovered,* but the unfortunate woman died ef 
cholera. Later on, we shall see how all wells, tanks, 
and w’ater-courses are being constantly polluted, and 
how’ easy it is for the cholera poison to affect u s, and 
yet, how readily all this might be avoided by the exer- 
cise of a little common sense and cleanliness. 

In the year 1879, five millions of people died in 
India, 3 millions from fever, and 265,000 from 
cholera. 


^ The braes utensil used for driuking out of. 
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jpiarrA{iBa.*~Xmpiir6 water plays an important part 
in jpi^ooing diairhma. This is especially the case if 
thh impurity arises from decomposing animal and 
yegetable matter. Saoh decaying animal matter is 
most frequently derived human ordure, which 

in some way or other mixes with drinking-water. 
Sometimes, however, dissolved and undissolved mine- 
ral matters contained in water create relaxation of 
the bowels. 

Dysentery , — This disease is also said to frequent- 
ly arise from drinking impure water. It is especially 
caused by the water from marshes ^wdi jheels. 

Ague , — The ordinary fever of this country is ague 
or intermittent fever. It most frequently arises from 
breathing air containing the malarial poison, but it 
is sometimes due to drinking water charged with 
decaying vegetable matter. This was known 2,000 
years ago. It was then written that the “ drinking of 
marsh water causes spleen disease,” and we know that 
such disease in India most frequently arises from 
ague. Many outbreaks of ague have occurred from 
drinking-water containing decomposing vegetable 
matter. As an instance of marsh water causing ague 
and dysentery, the following is a case in point ; A 
youn^ man just arrived from England went on a 
shooting tour. On the first day he lost his way in 
the jungle ; he got very tired and thirsty, and was 
forced to drink the unfiltered dirty water from Q,jlieel, 
That evening he snflPered from an attack of ague and 
dysentery. An instance is on record, where a number 
of villages were situated on marshes : in some ague 
was present, in others it was not. Those in which the 
fever occurred, were supplied by marsh' and nullah 
water. In the others, the water-supply was from 
good wells. In one village there were two sources 
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of stipply— (1) a tank fad by snb-sofl* and mMk 
water ; and (2) a spring. Those only who drank tlie 
tank water got fever. 

Typhoid, Bnieric or Bowel leaver*— This d i s e as e 
arises chiefly from water fonled by the stools of pa- 
tients suffering from it. It does not often affect the 
people of India, but is very fatal to young Europasn 
soldiers coming to the country. It frequently arises 
from the use of foul water used by yowlles to adulter- 
ate milk. 

In places where water contains much mineral 
matter, stone in the bladder or water passages, and ' 
goitref are frequently met with. This is especially 
the case in certain parts of the North-Western Pro- 
vinces and Oudh. ' 

Worviit, — The human being is liable to suffer from 
several kinds of “ worms.” The eggs or embryo of 
many of them gain entrance to the bowels through 
drinking-water; others, as the guinea worm, attack 
the surface of the body. Many vegetable parasites 
are said to come from bathing in impure water, as 
ringworm and fungus foot. 

The heavy mortalityj of India is largely due to 
impure water, and we believe that improvement of the 
water-supply throughout the country would consi- 
derably lessen the death-rate. 

We have said enough to shew that the use of im- 
pure water is very injurious, and often very fatal. 

* Sub-Boil water is the term applied to the water which 
fills in the interspaces in a porous soil. 

t An enlargement of a gland situated in the front of the 
neoW. 

t Mortality is a word used to denote the death-rate of a 
community or country per annum. The death-rate is usually 
stated as so many deaths per 1000 of population. Thus in 
Chudderghat, in 1888-89, it was 22*61, which means, that of 
every 1000 persons living 22*G1 died during the year. 
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This has been known for ages. The pollution of 
drinking-water was strictly forbidden in the early 
snored writings of the Dindns. The Arana of the 
Yajurveda contains the following order: *‘Do not 
pass urine or discharge excreta in the water. Do 
not throw any hair, or nails, or bones, or ashes, nor 
dip dirty clothes into the water. For to do so is to 
abuse the precious gift of the gods and disgrace them.’* 
Persons suffering from contagious skin diseases were 
forbidden to bathe in tanks or ponds. Mmic says : 
“ Let him not cast into the water either urine or or- 
dure, nor saliva, nor ploth, nor any othor thing, soil- 
ed with imparity, nor blood nor any other kind of 
poison.'* In the days that those laws were given to 
the people, V the fouling of water in every way was 
thought a great sin. 

CHAPTER VIIL 

Composition of Water. — Water is a compound 
of two gases, Oxygen and hydrogen^ in the proportion 
of eight of the former to one of the latter. TJiis is 
shewn by splitting up water into its elements, by 
means of the two poles of an electrical appaiutus; or 
by bringing the two gases together in proper quanti- 
ties, and passing ail electric spark through them — water 
is tben formed, the two gases joining to form it. 

We have said that the continuance of all organic life 
demands water, and that water enters into the com- 
positibn of all vegetable and animal bodies. Although 
the human body appears to be a solid mass, yet, about 
three-fourths of it consists of water. Everything we 
eat contains more or less water. A pound of mutton 
contains 32 ounces of water. The same with regard 
to potatoes. A pound of cha^patien contains about G 
ounces of water. All the beverages wo drink, consist 



GENiaaAL HYGIENE. 


49 


almost entirely of water, and green vegetables con- 
tain about nine-tenths of their weight of it. Water, 
then, is a very important item in our existence. 

General Uses of Water . — Water is used for drinking; 
for cooking food ; for preparing tea, coffee, and various 
other beverages ; for washing our clothes, cleaning our 
cooking utensils, plates and dishes ; for personal cleanli- 
ness, for washing our houses and furniture, for keeping 
down the dust on roads, for the cleansing and flushing 
of drains or sewers. It is required for the domestic 
animals we keep, and for carrying on various trades. 
Water also serves ,to keep our ground clean, washing 
away the impurities, and without it plants could not 
be nourished, grow, and yield us food. 

CHAPTER IX. 

Quantity of Water required. — The average 
quantity of water required for each person, will vary 
according to the extent to which the processes just 
enumerated are carried on. If the sewage of a town 
is removed by underground pipes, a large quantity of 
water per unit of the population will be required to 
keep the sewers well flushed and clean. The (jiiantity 
of water required for different purposes will also vary in 
different places, and amongst different classes of people. 

The quantity of water required for drinking pur- 
poses will vary according to age, sex, weight, and 
race of the individual, and according to the climate. 
As a general rule, it may be said that half an ounce is 
required for each pound weight of ihehody,* In less 

f cneral terms wo may state, that a man requires from 
5 to 80 ounces of water a day. Of this quantity 
about one-third is contained in the so-call^ solid 

* Most of our solid and evoii our “dry” food contains 
moisture. Thus potatoes contain about 75 per cent, of 
water, bread about 50. 

5 
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food. To prepare this solid food and fit it for con- 
sumption and assimilation * water is added, so that, 
on the whole, only about one-half of the water is left 
to be taken in the liquid form. From the free action 
of the skin (sweating) in India, a larger quantity than 
that given is required. A man weighing 120 lbs. would 
require about 80-90 ounces, that is, about half a gal- 
lon. Of the water taken in the food and as drink, 
about 50 ounces is got rid of by the kidneys, about 18 
ounces by the skin, as perspiration, and the remainder 
by {he lungs. In the hot weather, however, a great 
deal more is given off by the skin and less by the 
kidneys. During hard physical labour we perspire a 
great deal more, and give off more watery vapour from 
the lungs, than at other times. The kidneys, on the 
other hand, secrete less water under these circum- 
stances. If the air is dry, an increased amount of 
water is given off by the skin and lungs. In these 
last two cases (increased exercise and dryness of the 
air), it is through the heat lost by evaporation that 
our bodies are kep1} from becoming too warm, and 
at its normal temperature, f 

For drmkhuj purposes half a gallon is the least 
quantity that can be supplied to an adult. 

For the cooking of food, an adult will require three- 
quarters of a gallon. Much of this will not be used, 
as it is evaporated in the cooking process. In 
wealthy households, where the cooking arrangements 
are on a large scale, and the meals frequent, a great 
deal more will be required. 


* Assimilation is that process in the Jinimal csconouiy by 
which the ingredieutH of the food are converted into blood, 
and by which the blood is transformed into parts of the various 
organs and tissoes of the body. 

fThe natural temperature of the human body is on an 
average throughout the 24 hours, 98*4^ Farh. 
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For washing utensils and dishes^ about a gallon is 
required per head. The quantity, however, will 
depend upon the number of dishes in use. 

The cleansing of houses and furniture will require 
about two gallons per head. 

Clothes washmg will require at least three gallons 
per head. 

For personal cleanliness the quantity used will 
depend on the habits of the person. To wash the 
hands and face twice daily, and to take a daily 
douche-bath, will require about five gallons. 

In towns where proper water-closets are not in use, 
about one gallon daily for each person is required to 
keep the privy pans and the privies clean. This alto- 
gether makes 13 gallons a day for each person. 

To tabulate the water required for theso purposes 
we require for — 

Gallons, 


Drinking and cooking 1 

Washing dishes and utensils a 1 

House cleaning 2 

Clothes washing 3 

Personal cleanliness including douche -bath ... 5 
Cleaning privy-pans and privies 1 

Total 13 


The washing of clothes and the daily bath are fre- 
quently gone through at ghats or wells. In any case, 
we consider that the least quantity necessary for each 
person is six gallons. There are very few houses in 
which even this small quantity of water is used. In 
several instances lately inquired into, we found that 
the average quantity used in the houses of the poor 
was less than two gallons per head. In one hut six 
people dwelt, three adults and three children. The 
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entire quantity of water used during the day was four 
Brass gharrahsfull. The brass utensil conliaiDed 
about two gallons. Each person got the^'ffore only a 
gallon and a half a day to use for all purposes. No 
wonder they were living in the condition of squalor 
in which they wore found. In favour of the poor, it 
is to be said that much difficulty is found in drawing 
water from wells, which are at times far from their 
huts. Yet there is in a largo number of case^ an 
utter indifference to dirt in all its forms. We do not 
make this statement against the higher caste people, 
for they are, as a rule, exemplary as to the clean- 
diness of their body and of the mien or of their house. 
But even amongst these, the outside of the house is 
neglected, and all manner of filth is found strewn 
about their compounds. 

Domestic anunah require a large quantity of 
water. An ordinary horse requires at least six gallons 
to drink and two for washing. About the same 
quantity will be required to wash a cart, if in use. A 
cow drinks five gallons ; a sheep and goat about 
three-quarters of a gallon each. 

Public Watcr^supyply through Pipes and Hydrants , — 
Some towns in India are supplied with water by 
means of properly-constructed water-works. The 
source of the water is primarily from rivers or 
large tanks, whence it is conveyed in cast-iron pipes 
to large reservoirs, in which the water is filtered 
through layers of sand and gravel. From these re- 
servoirs it is distributed to the different parts of the 
town, by means of other pipes, which go along the main 
roads, streets, and lanes. At certain distances taps or 
hydrants are attached to the pipes. From these taps 
or hydrants the people supply themselves with as 
much water as they need. The water should be 
allowed to run all day in the pipes. Usually there is 
enough water to give each person of the population 
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20 gallons. Sucli water-works exist now in Calcutta, 
Madras, Bombay, and other towns m India. Recent- 
ly similar water-works were opened in the Residency 
Bazaars of Hyderabad, and it is hoped ere long that 
hydrants and taps will likewise be seen in the streets 
of the City of Hyderabad and Municipality of Chud- 
derghat. 

It ought to be a recognised principle of sanitation, 
that wherever a permanent supply of good water is 
available, it should be provided to the people. No 
labour or expense should be spared to get water from 
a pure source. It is only by so doing that we can 
entirely remove from the lower classes the power to 
pollute the water. Locked up in water pipes, they 
cannot get at the water. It is thus that we shall help 
to lessen, if we cannot stamp out, the ravages of 
cholera and other diseases. We must remember that 
a deficiency of pure water in a community, brings about 
accumulation of filth in all its forms, with all its evils. 


CHAPTER X. 

Sources of Water. — The primary sources of all 
fresh water are the seas and oceans. From them 
the heat of the sun causes the water to evaporate 
into the air, in the same way that the water disap- 
pears from a tumbler, if exposed to the sun’s rays. 
The oceans are very large and a considerable quantity 
of water is drawn up from them in the form of vapour 
to mix with the air. When the wind blows towards 
the land, this hoi and moist air from over the ocean 
is driven to a cooler place. ^ Now, when the air gets 
cold, it cannot hold this water any longer in the form of 
vapour, clouds form, the little particles of water in 
the clouds join together and descend. The water 
which thus drops we call rnin. The air always con- 
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tainB some of this watery vapour or steam. .We see 
this when, in the hot weather, we put ice into a 
glass of water. The outside of the glass at first 
acquires a hazy appearance, and then we see drops of 
clear water on it. The cold glass has cooled down 
the air surrounding it, and caused the water in the 
air to condense into drops. When it rains hard, the 
greater part of this rain-water finds its way to the 
large rivers, and, finally, into the seas and oceans 
whence it originally came. 

SnoWt Ice , — In some countries, during the winter, 
the air is so cold that the particles of vapour are 
converted into a solid modification of water called 
snow "before they touch the ground. This is the case 
also in some of the Himalayas, where the tops of the 
mountains are always covered vnth snow. If this 
snow does not melt at once, it forms sheets of ice. In 
the intervals between the rainy seasons large rivers, 
such as the Ganges and J nmna, are chiefly supplied 
by water from the melting of this snow and icc. We 
have mentioned the oceans only as supplying the va- 
pour to form rain. This vapour rises from all exposed 
sheets of water, — rivers, tanks, wells, marshes, pools, 
and lakes. We know that in the hot weather many 
tanks and small rivers dry up. 

When rain reaches the earth some of it flows at 
once into rivers, some of it sinks into tho ground, 
some of it goes into wells and tanks. That part of 
the rain which sinks into the earth feeds the wells, 
tanks, and rivers when the rains have ceased. 

Water, then, comes from the ocean, and goes back 
to the ocean. This is why there is no lessening of 
water in the entire globe. There is a change of 
form constantly going in, but no decrease in ahiount. 

We get our water from rain, rivers, springs, 
tanks, wells and public T»^ater-works. Many dirty 
people get it from ditches and pools. 
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'Rain Water * — Before rain-water touobes the 
ground, it is pnre and fit to drink. It is really distilled 
water. In some places out of India, people are obliged 
to collect the rain-water from the roofs of houses 
and store it in tanks, which are usually kept under- 
ground. In collecting rain-water in this way, it is 
often made impure from bird droppings, chunam, and 
decaying vegetable matter mixing with it. If provi- 
sions are made to prevent such fouling, and the water 
is kept in properly made closed cisterns, it may be 
kept pure and wholesome. As soon as rain-water 
touches the earth, it dissolves out a lot of the soluble* 
salts contained in the soil as well as decaying organic 
matter. In all populated places the soil contains a 
large amount of decaying "vegetable and animal mat- 
ter. Rain-water coming into contact with this is 
made very impure. Further, the rain in passing 
through the lowest layer of air, washes out the bad 
products of the air and carries them with it. 

River Water , — This is usually impure and un- 
wholesome. Every river in India is more or less 
polluted. They all contain earthy matter. In the larg- 
est rivers and those that flow rapidly the water maj 
be fit to use after filtration. They would all contain 
drinkable water, were they to be kept in their natuial 
state. When people begin to build a village or 
town, they usually do so on the banks of a river; and 
we know that whenever people gather together in 
large numbers, they pollute the water-supjdy if it be 
from wells, tanks, or rivers. If many such towns or 
villages are on the banks of a river, the water will be 
altogether poisonous. The water in the vicinity of 
all large towns and cities is grossly contaminated by 
decaying animal and vegetable substances. 

* Solnlle means susceptible of being dissolved in afiaid,imd 
here refers to certain of tho mineral constituents of the soil. 
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During the monsoons the rivers look muddy. They 
then flow with greater rapidity and stir np the dirt 
ftom the bottom. At this time, also, the rain-water 
carries into the rivers lots of earth and organic mat- 
ters. A muddy appearance does not disqualify water 
for drinking purposes. If you let muddy water 
stand in a vessel for a time, you will see that the mud 
goes to the bottom, because it is heavier than the 
water. We can hurry this deposit to the bottom by 
adding a little alum, or by using the clearing nut.* 

Spring Water — Is usually very pure, though it is 
occasionally hard. It is clear and sparkling from the 
dissolved carbonic acid gas it contains. 

Jlieel or Marsh Water . — Water from this source is 
always very impure. It is one of the most unwhole- 
some kinds of water that can be used. It contains 
much decaying vegetable matter. This decaying 
vegetable matter is the chief cause of malarial diseases, 
—ague and other fevers, dysentery, diarrheea, en- 
large spleen, &c. We should never drink such 
water. If compelled to do so, we should first give it 
a series of boilings and then strain or filter it. 

• Well Water . — There are three varieties of wells — 
^hallow, deep and artesian. The water they yield 
varies greatly. A shallow %oell is one that is of slight 
depth, or sunk only to the depth of 20 to 40 feet, 
or if deeper than this, it does not extend below the 
BurfSskce of the first impermeable layer of the earth’s 
cni8fc.f It is, therefore, exposed to pollution from the 
foul bodies at or near the surface of the soil. Water 

'from such wells is always of suspicious quality, and 
is unfit for drinking without previous preparation. 

* The clearing unt is the fruit uf the Strychnoa potatorum. 

t Impermeable means not permitting passage, and hero 

refers to not permitting the passage of water through this 
layer of the earth’s crust. 
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A deep well is one that is sank to the depth of 40 or 
50 feet or more, or one that passes through the first 
impermeable layer of the soil, which is generally stiff 
clay or rock. Water from snoh wells is, as a mle, 
very pare, and free from fouling by organic matter. 

Artesian wells are made by boring into the ground 
until a layer of water is come upon, which layer has 
in some other place, a higher level. The water is 
forced up and spouts out, as an artificial spring. The 
water from such springs is generally very good and 
wholsome, but lies so deep that it is too costly to bore 
for it. Such wells have not as yet served any prac- 
tical purpose in Indian town or village hygiene. 

Qualify of Well Waters , — We see, then, that the 
Water of wells may be good or bad. If a well is deep, 
that is, when the water is about 50 feet from the sur- 
face, the water is probably good, if the surface drain- 
age does not flow into it. The water of a shallow 
well is always more or less impure. 

Under the surface of the ground there is every- 
where a large bed of pure water, — ^a kind of subterra- 
nean lake. This water is usually very deeply situated. 

Nearer the surface there is another layer of 
water, called suh-sod water. This water is not good, 
because it takes up the bad matter &om the surface 
and carries it into the soil, and when there, further, 
dissolves out the bad matters that the soil contains. 

Tanh floater , — A large part of the people of India 
use tank -water for drinking and cooking purposes. 
When originally filled, the water in all is more or less 
impure, but the people, by their bad habits, render it 
still more unwholesome. The -^ater of tanks that 
are drying up rapidly is usually very impure. 

Water of Ditches and Pools , — The water of all 
ditches and pools is very impure and very dangerous 
to use, especially when they are near houses. 
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CHAPTER XL , 

, How THE Water is rendered Impure. — Although 
very strict laws are laid down in the sacred books of 
the Hindoos against pollution of water, we find that 
these laws are never obeyed. The lower class of 
people are constantly and systematically polluting all 
sources of water-supply. Let us go to the banks of 
any river situated near a town or village and keep our 
eyes open. We there see people using the banks of 
the river as a latrine, subsequently rising and wash- 
ing themselves in the water. We see people washing 
clothes in the river. Soiled clothes contain the 
waste matters from the body. Sometimes these clothes 
have just been worn by people suffering from infecti- 
ous or contagious diseases, as small -pox, cholera, &c. 
It is clear that if the germs of disease are washed 
into the water, those living lower down and using the 
' water are liable to be attacked. The bodies of people 
who have died of cholera or small-pox are often thrown 
into rivers. Further, human beings may be seen 
bathing and spitting in the river, and drinking the 
water afterwards. Cattle, horses, and elephants are 
taken to the river to be washed. Their droppings 
and urine pollute the water, so do the foul matters 
washed off the surface of their bodies. In small rivers 
and streams these practices are very injurious to 
health, and may serve to cause serious outbreaks of 
sickness. 

We have said that the water of large rivers is, as 
a role, purer than that of small ones. This is because 
the poisons we have mentioned are in them more 
dilated. Large rivers also flow quicker, and in doing 
so mix with more air, the oxygen of the air acting 
as a purifying agent on the organic matter in the 
water. The water of rivers may bo maintained in a 
state of parity if people will cease fouling it in the 
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various ways we have mentioned. The refuse liquids 
from houses and drains should not be allowed to flow 
into rivers. 

The same sources of pollution are in constant action 
in tanks. If no other water-supply than that from 
tanks is to be had, special tanks should be set apart 
for bathing, and others for drinking purposes. All 
drinking-water tanks should be properly pro- 
tected. The access of grazing animals to the 
tanks should be rendered impossible. This could 
be easily done by surrounding the exposed sides 
by a proper railing, or by constructing steps all 
round, by means of which to approach the water. No 
person should be allowed to draw water in dirty 
utensils, and all vessels should bo thoroughly cleaned 
before dipping them into the water. This cleaning 
should not be earned out in the tank itself People 
should not wash their feet, hands, or mouth in the 
tank, and the disgusting habit of spitting in the water 
should bo strictly forbidden. No trees should be 
allowed to grow near tanks, for the dead leaves are 
blown into, and decay in, the water, Fishes and 
certain water-plants help to purify the water. The 
fishes feed on the organic matter and insects in 
the water, and the plants give out oxygen which 
helps also to purify the organic matter. All the 
ground around the tank should be kept clean. The 
surface drainage^ should be prevented from flow- 
ing into the water. If it is necessary to provide for 
watering horses and cattle near the tank, a special 
cistern or trough should bo constructed for that pur- 
pose. It should be remembered that cattle and 
horses are to he Applied with pure water, as well as 

* Surface drainage is the rain, house refuse liquids, &a, 
that reach the sui^ioe of the ground and pass along the 
natural lino of drainage without penetrating the soil. . 
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oursdives, for many of the diseases of these animals 
are due to bad water. 

Pollution of Wells , — The inflow of surface drainage 
water is their chief source of pollution. By surface 
drainage water is meant all refuse water of the soil from 
human habitations and elsewhere, before it finds its 
way to a proper water-course or channel. This surface 
water in passing over filthy ground carries with it 
many forms of poison. The flow of surface water into 
'Wells may be readily prevented by constructing a 
proper parapet wall round the mouth of the well. 
The suh-soil tvaier should not feed wells, as before 
entering the well the water has dissolved out the 
impurities of the soil. Our deep wells should be 
protected by being lined to a depth of 15 feet at least, 
with a good layer of hydi^aulic or water-tight cement. 
And even the shallow wells would be improved by 
such steining.* If the surface water then does sink 
below this lining, it is at least filtered through 15 feet 
of soil before entering the well. From the outer-side 
of the base of the parapet wall, there should be a 
smooth sloping pavement, extending for five feet or so 
all around the well, and this should be surrounded by 
a drain, which would convey all refuse waste water, 
either directly into the public drain, or into a cistem. 
In the latter ca-sc, the foul water should bo period- 
ically removed. The bottoms of all wells require to 
be cleaned out once every 2 years at least. Unless 
we saw the matter that is removed from the bottom 
of some shallow wells, and smelt it, we could not 
imagine that such filth could be contained in them. 
Yet we 'are daily drinking part of this disgusting 
material in a dilute form, because we do not get our 
water from a source which cannot be contaminated 
by filthy habits and by surface drainage. 

* Steining is the technical term used bj Engineers for such 
lining of wells* 
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No dirty utensils should be used to draw water 
from wells. It would be a great improvement were 
the people to draw well water by means of a metal 
bucket, which should he kept constantly at the well. 
Caste prejudice comes in here, but this might be 
overcome by using separately marked backets for 
different castes. No trees should overhang wells, or 
their roots be allowed to grow into them through 
the walls ; leaves fall in and decay in the water. 
Another important improvement would be effected 
by covering up the mouths of wells with wood. 
This, in addition to keeping out birds, bird-droppings, 
insects, falling leaves, &c., would remove the possi- 
bility of the people fouling the water by their habits. 

That a well is popular as a source of drinking 
water does not ensure its purity. The water of wells 
containing organic matter that is undergoing decom- 
position frequently has a peculiar but not altogether 
unpleasant taste : further, such a water has a slightly 
sparkling appearance, due to the carbonic acid 
gas that is set free by the decaying organic matter. 
These are the properties that induce peojde to seek 
out a particular well. 

As water is so important an item in our bodies, it 
should be pure. To the people of India, more than to 
any other race, it is necessary that the water they 
use be wholesome, for they are the greatest water drink- 
ers in the world. Other nations, as a rule, modify the 
action of the impurities of water, and render them 
less injurions by the addition of other bodies to the 
water. But the Mahomedau and Brahmin prefer 
water in its simple form. When speaking of climate 
Mahomedans refer to the condition of the air and the 
water, ah-o-liawa, and we may state in general terms 
that if both the air and the water of a locality are 
pure, the climate will be good, 

0 
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We have said that a number of towns in India have 
proper water-works. The water in some of these 
cases is brought from a long distance, in cast-iron 
pipes. This is a great blessing to the people. It takes 
from them the power of polluting the water by their 
dirty habits. We hope, at a time not far off, to hear 
of such public water- works being opened in all towns, 
cities, and municipalities in India ; but until this 
happy time arrives, we must take every precaution to 
get our water as pure as possible, and to keep it pure. 
We have examined the water of many of the wells in 
and around Hyderabad; in nearly all cases it was 
bad — in some cases it was so unwholesome, that we 
were compelled to close the wells permanently. 


CHAPTER XIL 

Physical Characters of Good Water. — Good 
water is clear, and free from any sediment or suspended 
matter. It should be colourless or have only a 
bluish tint when viewed through a depth of two or 
three feet. Greenish waters may not be bad, but 
yellowisli or Imnvnlsh loaters are impure as a rule. 
Water should be bright and sparkling. This shews 
that it contains the necessary gases to make it palat- 
able — oxygen and carbonic acid. Tlie taste should 
be pleasant There should be no smell, and it should 
dissolve soap readily, A water that possesses these 
characters is probably drinkable. But it may not be 
so, for the most dangerous agents in water are disease- 
germs, and these are invisible, and may exist in 
vast multitudes without being known to our senses. 

Hard and Soft Water , — We have said that as soon 
as rain water reaches the earth, it dissolves out salts 
of different kinds, and frequently organic matters. 
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DifiPerent soils contain different salts, and in accord^ 
ance with the nature of the soil will be the quality 
of the watfer. If we boil down a pint of distilled 
water we shall find that in time it will all disappear 
— there will be nothing left. Do the same with any 
spring or ordinary water in a clean white vessel. 
We shall find a solid residue left. Why is this ? 
It is because the rain water in falling to the ground, 
and passing over and through the soil, always finds 
bodies that it can dissolve and take away with it. 
The sea is, in this way, constantly having these salts 
added to it, and is becoming very gradually more 
saline. We may now understand what is meant by 
hard and soft water, 

A hard water is one with which soap does not at 
once form a lather, but a curd or deposit is produced. 
The chief cause of this is the existence of lime and mag- 
nesium salts and acids in the water. The only acid 
naturally contained in water is carbonic acidj; but this 
helps to keep the lime and magnesia dissolved in the 
water. By hoiling we drive off the carbonic acid, 
and the lime falls to the bottom. This is well seen 
when much chalk is contained in the water. A hard 
water gives a rough feeling. 

A soft water is one that forms a lather at once, 
when soap is rubbed up with it. 

Hard water is bad for many reasons. It does not 
wash clothes properly, and in washing clothes with 
it much soap is wasted. It is bad for cooking with, 
and especially for boiling vegetables in. You cannot 
infuse tea in it perfectly. 

The hardness of water is calculated by the number 
of grains of chalk in each gallon of water. About 
14 grains to a gallon is the limit allowable. 
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The following classification of waters'^ shews 
roughly the relative degree of wholesomeness and 
palatability of water from different sources : — 

C 1. Spring water ) Very palat- 

WholesomeJ 2. Deep well water ) able. 

(.3. Upland surface water j Moderate ly 

S Stored rain water f palatable. 

Suspicious , 5 ^ 

vatod land j 

^ C. Eiver water to wbicb sew- ) Palatable. 

Dangerous < age gains access | 

(. 7. Shallow well w'nter J 


CHAPTER XIII. 

Purification of Water. — There are very few 
waters that do not require some form of purification, 
before being used for drinking purposes. Rain 
water if collected pure, distilled water, and water 
from mountain streams, may be used without any pre- 
paration ; so may the water supplied by water-works, 
for in this case water has been tolerably well fitted 
for all purposes, by previous filtration through sand 
and gravel, before distribution. In all other cases 
the water should bo thoroughly filtered, or better, 
boiled and filtered. There are many towns in which 
it is actually dangerous to drink shallow well water 
without previously boiling and filtering it. The pro- 
cess of boiling is almost certain death to all disease 
germs, especially if the water is boiled two or three 
times. Filtration is readily carried out. A simple 
form of filter is made by suspending three earthen- 
ware glturraltSy one above the other, in a triangular 
wooden frame. The top ghnrrah is kept half full of 
clean charcoal ; the middle one half full of sand ; into 
the lowest one the filtered water drops, and is collected. 

* Sixth jftoport of the Hirers Pollution Commissioners of 
London. 
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A small hole is to be made ia the two apper chatties, 
and all three should be kept covered with perforated 
earthen- ware plates. These plates prevent birds get- 
ting at the water, or insects dropping in. This 
arrangement keeps the water cool and pleasant, and 
allows plenty of air to mix with the water, thus re- 
moving the unpleasant flavour given by boiling the 
water. The water may be still further cooled by 
keeping the lowest ghurrah covered with a clean, 
damp cloth. Every tw'o months the charcoal should 
be washed, brushed, and dried in the sun, or new 
charcoal used instead of old. The upper surface of the 
sand should be removed every six weeks, and every 
three months all of it should be changed. There are 
many points in favour of this form of filter, — it is 
simple, inexpensive, and reliable, and the filtering 
materials can bo easily got at, cleaned, or removed. , 

There arc various forms of filters Sold in the market, 
the simplest of which are the block carbon filters, 
and tlie silicon carbon filters, &c. ; but of all filters, 
the most lasting and reliable is the spongy-lroit^ filter 
invented by Bisohoff. The great point with this filter is 
that it splits up a part of the water into oxygen and 
hydrogen, and the oxygen then attacks and renders 
harmless any organic matters contained in the water. 
No matter \vhat form of filter we use, every part of 
it should bo accessible for cleaning. When travel- 
ling in the jungles, it is always advisable to carry with 
you a “ pocket-filter” of some description, for some- 
times^ we have unfortunately to drink jheel water 
under such circumstances. 

The addition of alum to muddy water, throws down 
particles of mineral matter, which in their de- 

* Spongy 'iron is a granular substance, very porous, and re- 
sembles animal cliarooal in appearance. It is obtained from 
iron ore by calcination. 
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scent carry any suspended organic matter contain- 
ed in the water. Water containing organic matter 
may also be somewhat purified, by adding a small 
quantity of Oondy’s Fluid* to it. The salt of which 
this fluid is made contains an excess of oxygen, and 
this oxygen combines with the organic matter present 
to render it harmless. Any water that has to be 
drunk, having a foul odour, is improved by * adding 
Oondy’s Fluid to it. A teaspoonful is enough for 
four gallons. In certain parts of India^ the clearing 
nutf IS used to purify water. “ It is beaten into a 
paste, and rubbed on the inside of the water jar or 
cask.” The astringent matter in tea also helps to 
purify impure water. 

How io heep Water cool without Ice , — In some 
warm places where people cannot get ice, they cool 
the drinking-water by the following plan : — They 
place several bottles of water, covered with straw, 
in a coverless box. They sprinkle water over the 
straw to keep it constantly damp, and then suspend 
and swing the box to and fro. The dry heated air, 
coming into contact with the bottles, causes the 
sprinkled water to evaporate. In forming vapour 
the heat of the water contained in the bottles is 
abstracted or got rid of. 


• Condy^s Fluid is a preparation of permanganate of potash 
frequently used for purifying water containing organic matter. 
It does this by virtue of tho large amount of oxygen in its 
composition, and whicli it gives up to oxidize the organic 
matter. Condy’s Fluid is also used ns a disinfectant and 
deodoriser. 

t The clearing nut is the fruit of the Sirychnos polatorum 
plant. It causes a precipitation of most of the suspended 
imparities of the water. 
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CHAPTER XIV. 


Food. 

What is Food ?— A food in a wide sense is any- 
thing that aids in the keeping up of the form and ac- 
tion of our bodies under all conditions of life. ‘‘ Every- 
thing which goes directly or indirectly to the growth 
or repair of the body, or to create force, motion or 
energy in any form, may be called a food.” Defined 
in this way, foods include all solids and liquids con- 
sumed, and the oxygen of the air we breathe. We 
are already acquainted with the manner in which the 
oxygen of the air is taken up by the blood, and we 
know that water chiefly serves a mechanical purpose 
in the body. We will therefore consider the subject 
of food in a limited sense. 

The chief part of the food of man is obtained from 
the animal and vegetable kingdoms. We cannot 
construct the complex organic compounds necessary 
for our diet out of the simple elements. When these 
(jompounds gain entrance into the system, they form 
others, which make them fit for the puiTposes of our 
body. But we cannot form them from the mineral 
or inorganic kingdom. There are no arrangements in 
the lungs for utilising the nitrogen of the air, to sup- 
ply us with this element, as there is with regard to 
oxygen. Nor can we digest, absorb, or utilize a solid 
piece of charcoal to provide the quantity of cai’bon 
needed. These agents must be presented to us com- 
bined with other bodies. To plants alone is given the 
power of forming compound organic bodies out of the 
inorganic kingdom. Nearly all our food, therefore, 
must come directly from the vegetable world, or in- 
directly from it through other animals. 

Need of Food.— Man, as well as all things living, 
is always doing something — always at work. One 
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great difEerence between a living and a dead object is 
that the former is capable of moving of itseH. Now, 
for eveiy little bit of work gone through by us, some 
part of our body is wasted. Much of the work we do 
is visible— such as standing, walking, running, lift- 
ing ‘weights, throwing bafis, &c. These exertions 
waste us and make us smaller. They are distinguished 
as external tcorJc. But there are many actions that 
go on without om* noticing them at all, such as breath- 
ing, the beating of the heart, and the action of the 
brain in studying and thinking. The heart and lungs 
continue to work even when we are asleep. These 
unnoticed actions waste us too, and the exertion we 
go through in this way is called internal work. 

If we weigh ourselves in a scale in the morning on 
rising, and repeat the weighing at noon, we will 
find (if we have not eaten too much breakfast), that 
we are lighter. That this is time has been proved 
by the following experiment: A healthy man was 
placed in a small room, the walls of which were made 
of ice. To prevent the ice melting, a cuiTent of ice- 
cold air was kept passing through it whilst the ex- 
,periment lasted. The man walked up and down the 
chamber for an hour. In going through this exercise he 
used as much force as was necessary to lift the weight 
of his body a certain height. At the end of the hour 
it was foimd that some of the ice had melted, or was 
converted into water, which shewed that the man 
gave off some heat. I\irther, the air, when tested ^vith 
Hme w^ter, shewed that a large amount of carbonic 
acid gas was contained in it. The air which he in- 
spired was almost diy, but the expired air contained 
in the chamber was saturated with moisture. The 
man was weighed in a very accurate scale called a 
balance before entenng the room, and was again 
weighed at the end of the hour. He was found to be 
lighter. We see, then, that an active, Hving, man, is 
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constantly using up the store of force and food in his 
body. He is giving off heat, throwing off carbonic 
acid and water, and is losing substance. This cduld 
not go on for any time without his visibly diminishing 
in bulk. 

• 

Hunger and Thirst.— Long before the effects of 
loss of substance is seen by any one else, the healthy 
being feels them. Hunger and thirst are the two 
sensations that let us know we require to renew the 
store of force and food in our bodies. To quiet these 
cravings, and make up the loss of body -weight, we 
convey food and drink into our stomach. 

Before considering the method by means of which 
the food is made suitable to pass into the blood 
vessels, let us inquire as to what goes on in the low- 
est form of animal life. 

Life History of x^mceba. — In almost every tank 
and pond we can find little particles of jelly-like ani- 
mal matter. Each particle is a separate animal. They 
have no lungs, no heari, brain or spinal cord, or sto- 
mach, yet they digest their food, breathe, move, and 
even multiply without mating. This little animal is call- 
ed an ameeha^ and consists entirely of protoplasm in its 
simplest form. In moving it throws out a little bit of 
its body, the rest follows. When it comes into contact 
with anything it can use as food, it flows round, and 
embeds the food in its body. It digests what it wants, 
and flows away from the part it does not require. It 
breathes by taking up the oxygen of the air dissolved 
in the water, and throws off carbonic acid gas. It 
multiplies by throwing out little buds, which become 
detached from the main body. The detached bud com- 
mences life on its own account, and like the pai'ent 
lives, moves, throws out other buds, and dies. The 
body of aU the higher animals, including man, also 
consists of a multitude of these little protoplasmic 
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masses, with this difPerence, that in the higher animals, 
these little bodies have become altered to fom organs 
and tissues. Each organ and tissue so formed carries 
out a special office in the body. This is what is 
meant by “ division of labour and differentiation of 
structure in the animal economy.” Oui* blood contains 
little particles of protoplasm called white blood 
cells. The blood also contains another variety of 
cells called red blood cells, which are foimed chiefly- 
from the white. We have mentioned that oxygen is 
taken up by the blood from the air in the lungs. This 
is effected by the red cells of the blood,— they are 
the carriers of oxygen to the tissues and organs. 

Man’s Body-Weight remains more or i^esh con- 
stant. — An adult man wastes about 6 or 7 lbs. in the 
day. We find that he gets no thinner— he remains 
almost the same weight. But if a boy weighs himself 
once a month, he will find that his weight is increas- 
ing. A man docs not lose or gain weight because 
what he eats and drinks is just enough to make up 
for the waste. A child, on the other hand, uses more 
food than balances the waste, and so increases in 
weight. If we neither eat nor drink we should 
continue to waste, and in eight or ten days should 
die. 

Human Body ( ompared with an Engine. — The 
body is in some respects like a railway engine. To cause 
the train to move along, the engine requires fuel to 
convert the water into steam. If there is no fuel the 
engine stops. The food of the engine is fuel. If we 
had no food we sliould “ stop ” also, that is, we should 
die. The strength wo have comes from the material we^ 
coneume. Food by tmdergoing a slow form of burning, 
keeps us warm. One of the signs of starvation is 
coldness of the body, I'he food in burning creates 
force that enables us to move about. The food also 
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serves to repair the tissues. The food we eat is mjk 
much like the different parts of the body, but it be^^ 
comes altered so as to be converted into the tissues. 
How is this? It is because we are endowed 
with Idle power of changing the food in such a way, 
that it can be taken up by the blood vessels, and 
carried to every part of the body. The best part of the 
food is changed into blood. From the place where it 
is so changed, it passes into small tubes called veins. 
This blood is not quite pure, and has a dark red colour. 
To make it pure, the veins convey it to the lungs 
through the heart. In the lungs this dark blood takes 
up a lot of oxygen from the air, and the bad products 
of the tissues are at the same time got rid of, as we 
learnt in the chapters on ‘‘ Air.” The blood is now 
of a bright red hue, and is fit for nourishing all the 
tissues. The blood, then, is the medium through which 
nourishment is conveyed to all parts of the body, and 
it serves, at the same time, to wash out all the waste 
matters from the tissues and organs. We may say 
that it performs a similar office to the soap and water 
used to wash our hands and face — ^it washes the interior 
of our bodies and canies away the bad matters. 

The blood is the most important agent in the body. 
It is present in, or near, all tissues and organs, for, 
were it not so, the parts not supplied would die. 


Scheme ok the Cikcvlation. — The plan of the 
circulation may be seen by a little experiment. Take 
a rubber ball with two tubes situated one opposite the 
other. Place one of the tubes in water, squeeze and 
relax the ball about 7 0 times in a minute ; the fluid 
ascends the tube placed in the water and is squeezed 
out of the other tube by the contracting elastic ball. 
Imagine the outer ends of the tubes, now full of water, 
to be attached to each other, Tlie same fluid then 
would circulate within the ball and tubes. The tube 
in the water represents the vehift, the ball, the hearty 
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and the other tube the arteries. The heart is situated 
within the cavity of the chest. It is a hollow vessel that 
is constantly contracting and expanding. In expanding 
the blood enters it by one series of blood vessels 
called veins, and in contracting it drives the blood out 
by one large vessel’*^ which divides and sub-divides to 
pass to every division of the body. The tubes into which 
it divides are called arteries. These small divisions 
break up and foim small tubes cBHedcajnllaries, which 
are situated intermediately between the arteries and 
veins, and serv^e, in addition to other things, to unite 
them. These capillaries are so numerous, that they 
form a thick network, and are so close together that a 
needle’s point cannot be inseried between them. We 
can readily prove this by pricking any paii: of the 
body with a needle — wherever we inseri it, blood will 
ooze out. These tubes are finer than the finest fibres 
of a spider’s web. Before the food can reach these 
very fine vessels it must be changed v^ery much. To 
understand how this change is brought about, we must 
know something regai'ding the nalure of foods and 
the apparatus by means of which this change is 
effected. 


CHAPTER XV. 


Classifk’atiun of Foods, 

Foods are of various kinds.— To enable us to 
have some idea as to their essential qualities, it will be 
necessaiy for us to classify them in a simple way, 
and say something about the cliief articles of diet 
contained in each class. 

* This vessel in called the noi'ta. It is the largest artery in 
the body, and springs from tlie base of the heart. 
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Every thing wc eat or diink belongs to one or other 
of the following divisions : — 

1. Inoboaxic. / r 

I Mineral matter, as common salt, &c.' 

^\lbuminous or nitrogenous sub- 
stances fomid in botli animal and 
vegetable kingdoms. Starches 
Ojioaxk' and sugars or carbo-hydrates, 

I fats, oils, or hydrocarbons, 

I found in both animal and vege- 
^ table kingdoms. 

To the ()v(j<ntic division wc shall add another class, 
.-aiown as Acrei^aory Foods : but it should be remeni- 
>erod that thcbe arc not absolutely necessaiy lor 
uiaintaiiiing the .body in health— they lire J turn riejf. 

\Vato)\ — We have already made ourselves acquainted 
^vith the most impoi*tant facts in connection with 
tlie subject of water. We need here only say a few 
words regarding its function as a food and solvent. 
Our tissues and organs contain much water, part of 
which is free tind uucombined, the other part is in close 
niion Avitli tbeiu. One part soaks and imbues the 
ti<^sues, the other part forjiis part of its structure. An 
;ulult man reiiuires about 4ii ounces of so-called diy 
food to keep him in health, when in moderate labour. 
About one-half of this consists of water, so that only 
about 23 ounces is solid dry food. An average adult 
loses from tlie skin, kidney, and lungs about 80 ounces 
of water daily, lie ]'ecjuir<*s therefore a similar 
(pi.intity to make up for tliis loss. Some foods 
contain a large amount of watei*. Beef ox' mutton 
contains 75 per cent, of water; in other words, 1 lb. 
of (dther of these consists of 12 ounces of water and 4 
ounces of dry solid meat. Vegetables contain from 85 
to 9 8 per cent, of water. Such tilings as turnips are 
idmost all water ; fniit is much the same. 

7 



74 


GENERAL HYGIENE* 


Purposes served hf Water , — Water acts as a general 
solvent, by means of which proi)ei'ty it selves to convey 
nutriment to all imrts of the body : it also serves to 
build up new tissues and repair old. So long as water 
is taken, the absence of all other food can be born(‘ 
for a comparatively long time. When deprived of 
food and water, it is thirst we feel most and soonest. 
This thirst is felt in the mouth and throat, but it 
merely a local sensation of a general want — a de- 
mand, on the part of the body, for fluid. Water is 
equally necessaiy for the removid of decaying wasti* 
matters from the body. 

Mineral Matter , — The only mineral matter tlial 
man craves foi’ is salt. ' Tliis ho takes as a regular 
article of diet. Tlie other forms of mineral matter 
that he requires are taken in sufficient quantity 
with the other classes of foods — albuminous or 
niti’ogenous, and vegetables. Many substances, how- 
ever, as rice, sago, and arrowroot, contain scarcely 
any mineral matter, whereas others, such as meat, 
fruit, and vegetables, abound in them. The desire foi- 
common salt arises fi’om the fact tliat it is necessary 
to all the important fluids of the body, and especially 
the blood ; it also forms an important agent in the 
formation of the gastric jxtice. Mineral or salin(‘ 
matter is therefore required in the body, but it 
required in vaiying quantity for the tissues and 
duidfir. 

Potassimn .sr///.vare contained in the blood and flesh; 
lime salts are necessary for the formation of bone, and 
both these forms of mineral mattei* are present in 
many forms of animal and in some vegetable food<. 
Iron is required in the formation of the red blood cells, 
and it is also contdiied in our food. 

Certain (lis(*HS( s an* supposed to arise from deficiency 
of lime in the salts of the blood. The bending 
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aud enlargement of the ends of bones met with in 
some childi’en is said to be due to this cause.* 

CHAPTER XYI. 

Nitrogenous, Proteid or Albuminous Food. — 
This is the class of foods which seiwcs to furnish us 
with the nitrogen required for building up the tissues 
of the body. The principal foods of this class are ob- 
tained from the flesh of animals killed for food pf 
man. But many vegetables also contain it. For in- 
stance, we have a nitrogenous body in beans, peas, 
and dhall^ called leyicmen^ which foniis the chief source 
of nitrogen in all vegetable eating races. 

Wo must always be supplied with proteid or nitro- 
genous food stuff. We could live on it alone, yet it 
would not be wise to do so. Alone they arc not suffi- 
cient to keep the body in a healthy state for any 
length of time. On the other hand, we could not live on 
any other class of food. Starch, sugars, and fats con- 
tain carbon, hydrogen, and oxygen, but no nitrogen. 
A number of dogs were fed on starch diet alone for 
some months. They then died from symptoms similar 
to those met with in death produced by starvation. 
Tliis foiTu of death is called nitrogen starvation. Some 
proteid must be added to the food stuff ; this proteid 
may be supplied from either the animal or the vege- 
table kingdom. Some of the cereals contain a compa- 
ratively large amount of nitrogenous matter called 
caseine, especially wheat flour and maize (hajri). 

The chief functions of nitrogenous diet is to repair 
the waste of the body and build up the growing 
tissues. In some cases they furnish material for com- 
bustion or oxidation, by means of which the tempe- 
I'ature of the body is maintained, but for this latter 
[)urpose they are not suited. 

^ The disease in wliich these are mot w-ith is called Rickctfi. 
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As a nile, we consume only the fle&li of animals 
that live on vegetables, althongli some races will eat 
anything from a dog to a man. 

Stahohes on Cab bo- hydbates.— About two-tliirds 
of the food we consume consists of staiclio.s or carln*- 
hydrates. It includes the several varieties of starch, 
sugar, and gum met with in the vegetable kingdom. 
Tliey contain practically no nitrogen. They are piin- 
cipally contained in what are called cereal grains. 

Although the various cereals look verj' different 
from one another, they all contain a large ])ropor- 
tion (»f starch. This starch consists of granules nuuh‘ 
up of layers, one coveiing the other, the outer layei**» 
being the haidcr. The exteriuil layer is called tin* 
c^Hulose^ em'dopv, Tliese granules, \vJien subjected to 
heat by boOing, swell up, burst tlie outer covering, 
and form a gummy mass, which on cooling becomes 
jelly-like. This action of heat is necessary to enable the 
digestive juices to ucl on the grains of starch. Until 
this'physical change takes place, starch, as an article ol 
diet, is useless. The saliva or spittle, contains a body 
called pfyahnj \ wliicli converts starch into a form ot 
sugar, known us yrape sia/av. Starchy food should be 
slowly masticated:); in order that all parts of it may )»e 
tlioroughly mixed with the saliva. 

Starches enter largely into the composition of floiu, 
nffa, and bajri ; rice consists almost entirely of starch. 


^ Qdhihfse iv. the Mibshnici* of ivhich th<' pcTinaiicnt evil -mom - 
brancH of phiiitt> are always couitK>scil. It is closvly allied t« 
sugar, dextriuo, or gum aud starch, aud i.s changid into stai’il. 
by heat, sulphuric aedd, oaiistio jM)tash, or sidphuru- iudd. 

t PiyuVoi in the active principle of the s.ili\ a . I "pou it tlu* fuiu t 
sickly odour of the .sali\u deiHndN. 

X kfotUcfil ton \siho process by im‘aii> of \\hiih the foo<l U 
eruhhed between the t<*<‘th and rolled alM*ut iu the mouth t(» mi?* 
it thoroughly with the saliva. 
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The large class of carbo-hydrates includes sugars. 
There are different kinds of sugar, the one we daily 
use is cane sugai*, yet all varieties of starch and sugar, 
before entering the blood, are changed to the body we 
mentioned above as grape sugar. It is in this form 
that all starclies enter the blood, for grape sugar is 
j'eadily dissolved in the intestinal juices, and easily 
])asses into the tiny blood vessels. A due proportion 
of ordinary sugar is a wholesome addition to our food. 
We ought to avoid using it in excess, for when too 
much is partaken of, it tcuids to spoil the teeth (espe- 
‘itxlly in children), to cloy the appetite, and take 
away the inclination for our proper food. Sugar is 
also contained m many other articles — in fruits, as 
oranges, grap(*s, wjitcr and sugar melons, beet-root, 
])1 an tains ; and also in the fic'>h of animals. 

The principal use of star<*hes in the body is to pro^ 
'luce heat. In some ca'^es they arc changed to fat, 
Avliich is deposited in the tissues. 

Fats or Hgdrocarbons , — Hydrocarbons or fats {U*e 
contained in both the animal and vt^getable king- 
doms. We g('t butter and ghee from the milk of the 
•ow, and solid fat or suet from slaughtered animals ; 
from plants we get oil. This class forms a very 
valuable i)art of our diet, as it helps us to use the 
other foods inside the body. They are as necessary 
to a healthy dietaiy as the nitrogenous matters. The 
fats chiefly serve the purpose of heat-production in the 
b(Kly. When taken in due proportion vflth the other 
aintienis they help digestion and assimilation of the 
other classes of foods. If fatty matters are taken 
in excess, they are then deposited in the body. The 
fats takeii as food are not, however, simply deposited 
in the body as fat, but arc more or less elianged. 

Some people, and especially some children, dislike 
fats and oils very much. They should remember that, 
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to keep in health, it is necessaiy to take a certain 
amount of them in sojne form or other. If one kind 
disagrees with them they should tiy another. 

Fats are the least digestible of the different cla‘^s('^ 
of food. If large quantities be taken for any length 
of time, corpulence and obesity may be produced. 
Bilious people ought to avoid much fats and oils, foi 
they cannot digest them. Fats and starches arc to ,i 
large degree interchangeable — that is, they can tak<‘ 
the place of one another, Wo see this in some conn- 
tides where the people live almost entirely on ial 
meat and oil, as in Greenland, <fcf . Fat is better abh* 
to produce heat than stare he^^. hence it is largely 
<*onsumed in cold countries. 

Accessory Foods — LnxiirK s — Tin ic are certain food*' 
(the use of which we hardly know) classified as ulcces- 
sory foods. They include a long list, ambngst ’which 
are tea, coffee, extract of meat, tondiments. and 
alcoholic beverages. We ( oidd pr(>bably do veiy well 
without them, yet they a]>i>eai to ])e useful in sonu 
w’ays; in short, they are not indis]>ensable— they art* 
luxuries. Some are used by tlu' nervous systi'in, 
especially tea and coffee. We know >)y exi>enence that 
a cup of strong coffee frequenth i emoves mufe( ul.ii 
and mental weanness like a charjii. 

Some of these accessory foods subserve tlj< 
functions of mitnfion in the bod} ; others a'^sist 
digestion. 


CIIAPTEIi XVU. 

DEfeCRimoN OF XiujuMtj.Norb Food. 

Ani3IAL Nitkooenofs Food. -In this chapter we 
shall learn something regarding those animal foods 
urhich contain substances rich in nitrogen, such ns 

* ObcHit} itioaus faiiKKs, oi (‘f th<* body gencr.dh 
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albumen, gelatine, fibrin, &c. These ai’e, the flesh of 
animals, eggs, milk, and cheese. 

The value of different kinds of fleshy food depends 
on the amount of nitrogenous and other matters they 
contain, and upon the ease with which they can be 
digested. AU flesh contains a large proportion of 
water, and a vaiying quantity of fat~even lean meat 
<‘ontains fat mixed up with the flesh. 

Fish , — The flesh of fish contains albumen^ flhrin^ 
and gelatine, as the muscular tissue of other animals 
does. It is less nutritive than the flesh of land 
animals.* There is a great vaiiety of fish, and this 
variety gives eveiy shade of digestibility. There is a 
certain amount of mineral matter, especially phos- 
phates. The two chief varieties are, those with, and 
th(jse without, fat. The latter are mainly eaten in 
India, and from the absence of natm'al fat it is 
necessary to make up for the deficiency by the 
addition of butter, ghee, fat or oil dunng the cooking 
l)rocess. Fish is always best for food when fresh : 
tough and diy fish is indigestible. The way in 
wliich fish is cooked markedly influences its diges- 
tibility. The best mode of preparing fish is simply 
to boil, and use some butter and sauce with it. 
If fresh, fish may be broiled, but frying is the worst 
method if the stomach is at all out of grder. 

Beef — The flesh of the cow is veiy nourishing, but 
being of firm texture it is less easy of digestion than 
mutton. The older the animal the denser is its flesh, 
the harder is it to digest, and the less the nutii- 
tive matter it contains. Good butcher’s beef has a 
marbled appearance, due to tlie streaks of fat between 
the muscular fibres. Its colour should be neither too 

^ ^ As a nile it is rapidly digested, but contains loss flesh-form- 
lug material than the flesh of bud's and inaininals. 
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brigEt a red, nor too pale a pink. Cow beef is inferior 
to ox beef. 

Mutton . — If mutton is good it is easy of digestion. 
It is veiy nutritive, but has less flavour, and is less 
stimulating than beef. It is best when the sheep is 
from two to four years old. Goat's flesh is not so 
nutritiye as that of sheep ; it is less savoury, and 
contains a smaller proportion of fat. 

Birds — The fiesli of the common or domestic fowl 
is not digested ra])idly, yet it is in no way disagreeabh* 
to the stomach, and even those with feeble digestive 
power can usually manage to jiartake of it. Chlch'n 
is the first animal food usually given to invalids. 

The flesh of wild birds is easier of digestion, and is 
less stimulating tJiun that of domestic birds. 

All white moats are less stimulating than risl 
coloured ^le^llO‘^, and they arc* also less nutritive as a 
rule. 

C^IJAPTKR XVIIL 

Milk. 

CoHTOsri lox OK M I LK. — Each of the bodies entering 
into the c'ompcjrition of milk is in such propoilioii, 
and is so combined, as to form, collectively, the most 
suitable food for inlants. But milk alone is not adapted 
to the reciuimiientH of the healthy adult. To get 
enough solid nourishment from milk, an adult in 
moderate exorcise would be obliged to drink at least 
seven pints a day. He would thon be taking too 
much water, and an excess of some, and a deficienc y 
of other, food stuffs. The bodies entering into tin* 
composition of milk are — Card or ca seine (which 
forms the chief pait of all kinds of choose) ; Cream 
(fix>B[i which butter and ghee arc prepared) ; Sugar of 
Milh or La(*tose^ Mineral Sul stances, and Water. We 
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sec that each class of food is here represented, and 
they are in such proportion as to perfectly nourish 
the quickly -growing infant, the large amount of water 
helping the rapid chemical and constructive changes 
going on in its body. 

Cwrr/ or is the albuniiin>us or niti’ogenous 

body contained in milk, and is that part of milk from 
which cheese is made. Tlie albuminous part of fresh 
milk is not coagulated into a mass by boOing as the 
white of an egg is: this is owing to the greater 
quantity of water with which it is combined. The curd 
is separated from milk by different means, chiefly by 
tlie addition of some ferment or acid. Rennet* is largely 
used in cheese-making countries, a small bit of it being 
enough to niakc(»0 lbs. of cheese. Milk coagulates in all 
stomachs, but it is digested, and the curd thus formed 
is soft and loose, unless there is some disease of the 
stomach that creates veiy acid gastric juice, in which 
case the curd is in large, indigestible, lumps. Cheese is 
mainly composed of curd, but it always contains some 
of the other constituents of milk. In proportion to 
the quantity of cream, is the quality of the cheese, 
liich cheese contains a lot of cream, whereas thatpre- 
l)ared from skimmed milk is of poorer quality ; — the 
latter also soon becomes hard and diy. 

Cheese is a very nutiitious aiticle of diet, but is 
difficult of digestion. In small quantities, howevex’, it 
asMsts the digestion of other foods. Tlie hard variety 
of cheese requires a poweiful stomach to digest it. No 
description of cheese sliould evei’ be given to children, 
oi* to those whose digestive organs are weak. Cheese 

very mjueions to delicate stomadi'-. 

* Rennet i« the liquor prciwred hy .Ntf'opiiig the inner meiu- 
bruuo of a calf’s stomach in 'water ; or the membrane itself, 
Hither is used for eoagulutimr milk or t onveiting it into curd 
ill the making of cheese. 
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Cream represents the fatty element in milk» It 
consists chiefly of the fatty matter which forms butter ; 
it also contains a small quantity of caseine. It is more 
easily digested than butter. 

When milk is heated the cream rises to the smiace. 
By skimming the cream from time to time, the whole 
of it may be removed: such skimming materially 
lessens the nutritive value of milk. 

Butter in milk exists in the form of minute glo- 
bules. When milk is violently shaken up, or “ churned,” 
for an ' hour, the little particles of fat adliere to one 
another and fomi a mass called butter. Its composition 
is much the same as sheep and cow fat, but it is 
much easier to digest, and disagi'ecs less with weak 
stomachs— it is, in fact, one of the most digestible fats 
known. We very properly combine it with bread, 
chappaties, rice, and lean animal foods. Butter, like 
all other animal oils, unless sparingly used, is not 
congenial to delicate stomachs or to persons subject 
to “ bilious* attacks " ; but in proper quantities, 
when fresh and good, it agrees with people of all 
ages from childhood upwards. 

When butter is boiled and strained, the resulting 
product is called ffhec. Pure ghee consists entirely 
of fat. It is free ftom any bad smell, and keeps well : 
it is also easy of digestion, and is a veiy valuable 
addition to many kinds of food. 

Sugar of Milh . — The sweet taste of milk is due 
to the sugar of mill, or lactose, which it contains. 
Lactose has a great tendency to change into lactic 


* When bile in not pi^oinjiiy secreted by the liver from tlie 
blood, it aocumulatr^s in the Hy^tem; and in many people produ(‘iH 
“ bOiemsneBS ” ; in others, a I’cal outburKt of wieknosH, called a 
bilious attack,’’ frequently assiK-iated with headache. \ omiting, 
and uurging of bije, together Tsith alight fever. These attacks 
are ifature’H attempts to ‘get rid of the ofFendiiig material. 
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acidj which makes the milk sour, and it is this change 
which usually causes coagulation of milk. 

The mineral matters contained in milk supply 
salts to the blood, and help to build bone, &c. 

Water forms the bulk of milk. It serves as a 
medium in which all the constituents of milk are 
suspended or dissolved.* 

The natoe of milk depends largely upon the 
animal from which it is drawn. Coivs milk is one of 
the most important agents as an aHicle of diet for the 
people of India. In its pure state it is only adapted 
to strong stomachs. Cow’s milk contains more caseine 
and fat than human milk, but less sugar, therefore, 
when a mother is obliged to give cow’s milk to the 
newly -bom infant, she should mix it with a little more 
than half its quantity of water, and add a little sugar, 
gradually decreasing the quantity of Water added. 
Goafs milk is licher and stronger than cow’s milk, 
but does not contain so much sugar. Some people 
digest it better than they can cow’s milk. 

Quality of milk. — As milk is so important an article 
of diet in India, we should be prepared to form an idea 
as to the quality of any specimen. The quality of milk 
is influenced by the nature of the food and the condi- 
tion of the health of the animal pelding it, if both 
these are good, the milk should be wholesome. 

Characters of yood milh. — In estimating the quality 
of any paiiicular specimen of milk, we have chiefly to 
rely on the ajjpearance and the taste of the milkt 
together with the amount of cream. Good milk is quite 
opaque, with a whitish or yellowish white colour ; ,it 
is free from any peculiar smell or taste, and without 
any deposit. It should contain about one -tenth its 

^ When inilk is coagnliited l»y an acid, by rennet, or by 
natural decomposition, the whey is left. This consists chiefly 
t)f water having dissolved in it the sugar of the milk, and is very 
fermentable. It fonns a cool and uouriidiing diink. 
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vdtome of ci^am. It should not alter its chai’€Uiters 
by boiling. 

Gowlies adopt vaiious means of adulterating milk, 
the chief of which ai’e, the removal of the cream and 
the addition of water. To detect these an instrument 
called a lactomefer (which shows the specific gravity'’^ 
of the milk) is used, but, as a rule, it is perfectly use- 
less as a test of the quality of milk. 

The water used by gowlies to dilute milk is often 
very impure; if, therefore, we are ibliged to buy 
fiffsaarmilk, we ought always to boil it )>ofore using. 

The only way to secm'c good milk is to feed and 
keep the animals on our j)remise‘<. The next best 
way is to have the milk drawn by the vendor in our 
presence. 

Never put milk into dii*ty utensils ; they rapidly turn 
the milk sour. The feeding of iutaiits and children on 
milk out of dirty bottles, cup&, and saucers is a frequent 
cause of diarrhoea, indigestion, and iutiammation of 
tile bowels. 

MUk raiiidly turns sour in th<' liot weather, This 
may be prevented by the addition of a few graiii'^ of 
carbonate of soda to the pint, and by Ijoiling. 

Milk as a Food for Ixjwnts. —X ///mr/ is hotter 
fot' infants than mother^ s mill:. Tiny '-hould be 
tirely fed on this until they are 7 months old. No 
mother should nurse her cluld beyond 1 2 months, for 
after that time the nourishment in tlie milk lessens, 
and the child is then ill -fed. Furtlier, by continuing 
to nurse her child beyond this period, the mother un- 
fits herself to cany out this office with future children. 
Up to the 7th month, or the period when the front 

* IBy fipeciju’ ffrariti/ is meant the A\ei^ht of ;iii otiua] bulk 
of different substano/es e')mT>ared with soiiie.stinnhird of compii- 
rison. fy’atrr is taken as tliis staiuhird. 
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teeth are cut, the child caxmot digest starchy food, or 
any solid food whatever^ We often see young infants 
bemg fed on pieces of chappaty, dhoM^ and rice. The 
parents are pleased to find the infant eat such things. 
Such children soon become ill. Food of this descrip- 
tion is not suited to this tender age ; it remains in 
the alimentary tract, which it irritates, indigestion, 
diarrhoea, &c., being the result. 

Condensed Milk as a Diet for Children , — The use 
of condensed milk cannot be recommended as a sub- 
stitute for mother’s or cow’s milk. In the process of 
preparation, the milk has boon deprived of a large part 
of its water and some of its fat, and to it has been 
added about a third of its weight of sugar ; it is not, 
therefore, a model food, as pure milk itself is, for the 
proportion of heat -giving and nitrogenous bodies is 
excessive. Children ceriainly often fatten on it rapidly, 
but from the small quantity of salts it contains, the bones 
are not properly formed. Frequently a weak state of 
body is produced, together with a proneness to disease. 

Food of Infants , — In the feeding of infants much 
good would be effected in their health if the following 
advice were adopted ; — 

Until the seventh or eighth month (that is, until the 
front teeth are shed), a child should be fed on nothing 
but milk. In eveiy possible case the mother should nurse 
the child herself. No conjee^ or starchy food of any de- 
sciiption, should be given before this time, because the 
saliva, which is needed to digest starchy food, is not 
up to this age properly formed. The child \\t 11 often 
take such starchy food eagerly, and the mother will be 
satisfied that it is getting sufficient, but she >\dll find 
that the infqnt cannot digest it, —it will suffer from 
dian’hoea, inflammation, and other affections of the 
bowels. In many such cases, although the child takes 
large quantities of food, it is actually starving. After 
the ninth or tenth month, a little beef tea, chicken broth, 
8 



•ttA m/Uee may be given^ bat oo eolid lood of imy 
desoEipticm ontil the ddld is twelve months old. 
InfaittB require to be fed regularly : for the first month 
every two or three hours, and then three or four times 
a day, and twice during the night. If the ii^ant is 
being fed by the hand, be careful that all utensils used 
to contain the milk are kept scrupulously clean. 

Vegetable Nitrogenous Food.— The food stuff& 
included under this class are those which contain nitro- 
genous matter in the form of Icgumen or regetahh 
coBeine^ which is always associated with much starch 
and salts. As examples we have the different varieties 
of dhallj peas, beans, and gram ; they contain a largei 
quantity of nitrogenous or flesh -forming matter than 
any of the cereals. Under the name of dhall are in- 
cluded three pulses — tur, masur, and lasart Tur and 
masur dhalh are largely used in India; they are 
nutritious, and form a veay good food with rice or 
chappaties. As a rule they are boiled with curry- 
stufPs and ghee, and made into a cuit}% They are 
somewhat ^fficult to cook, and require to 1>e steeped, 
boiled, or steamed for some hours before they are 
fif to be eaten ; it is not until the grain, removed 
from the cooking pot, can be easily crushed to a meal 
between the fingers, that they arc sufficiently cooked. 

Gram is largely cultivated in Norihem India. 
When young and green it forms a delicate “ vegetable,” 
When matiu’e and diy, it is made into what is called 
gram dhall, and can then be cooked in the same ivay 
as mas\ir or tur, although it requires more prolonged 
heat to completely soften it. Parched gi’am is largely 
used by workmen during the middle of the day in 
Northern India, as at that time they have no means 
of preparing a proper meal. 

Peas, when young and green, contain a large amount 
of water, and but U^ttle nutritive substance, which is 
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chiefly staxeh and legimidn. In the dded itate the 
tnatare peas axe cooked in Taxiona wain, but under any 
eirciimstancee require the prolongs actknx dt heat. 
They are somewhat difficult of digestion^ althoiij^ very 
nutritive; they tend to produce flatulency* They 
should never be used by people suffering from dieeaie 
of the bowels. 

Beans, in the young and fresh state, as a food are 
much the sa^e as peas ; when ripe they are nutritive^ 
containing a large amount of starch and nitrogenous 
matter. They are more wholesome than peas, and are 
well suited to correct the fat of animal food, hence 
they are frequently served up with it. They agree 
weU with those who have to work hard for a living. 

Starchy Foods. — Starchy or farinaceous foods are 
such as contain a considerable amount of starch. 
These are chiefly the different forms of cereal and 
leguminous grains, and starchy roots. We have as 
examples of such food-rice, wheat, potatoes, and arrow- 
root. The most important are wheaten flour, rice, 
maize, or Indian com, potatoes, arrowroot, and sago* 

Wheat . — The different varieties of wheaten flour 
form the staple article of food of a large part of the 
people of India ; but it is eaten more in the North- 
Western Provinces than elsewhere. It is a highly 
nutritive article of diet, is easily digested, and readily 
prepared either into bread or cakes. In compositkHi 
it consists of 70 per cent, of starch, 11 per cent, of ni- 
trogenous matter, and a small amount of salts and fat* 
The ease with which it may be converted into bread is 
due to a substance called gluten, which forms the chief 
pari of the nitrogenous matter contained in flour. 
This gluten is to wheaten flour and to the flour of all 
cereals what caseine is to milk, or legumen to pulses. 

Bread is a staple article of diet, and serves to 
prevent us from taking too much animal material. 
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It gives vdiume and proper consistence to the food, and 
can be used by aU except those who have very weak 
digestions. 

There are three kinds of bread — bread made 
with flour only, wheaten bread’ made with flour mixed 
with the flner bran, and household bread made with 
the whole substance of the wheat grain. 

The first of these is the kind of bread made in India, 
and to prepare it soojee or rolong is used. Fine white 
bread is more agreeable than &e other kinds, but Is 
less nourishing; on the other hand, the common 
coarse bread is much more nutritive, and the particles of 
bran it contains act on the lining membrane of the 
bowels of some who eat it, and brings about a 
laxative^ effect. White bread, on the contrary, 
tends to constipate. 

The cakes made from atta (a coarse wheatened flour), 
or chappaties^ are the chief food of the inhabitants of 
Northern India. They are very nutritious, wholesome, 
and when well cooked, not difficult of digestion. 
Frequently ghee or oil is added to these cakes. 

Potatoes , — About 75 percent, of potatoes consists of 
water, the remainder of starch with a small quantity 
of salts. Bulk for bulk, therefore, they are much less 
nutritive than other starchy food. Potatoes should be 
used with some nitrogenous food as meat, fish, eggs, 
&c. They should never form the chief part of a m^. 
They are best when they are boiled in their skins, 
which keep in the nutritive matter. In boiling they 
should not be allowed to soak for too long a time. 
Potatoes cook better by steaming than boiling. They 
require to be thoroughly masticated before swallowing. 
Hw boiled potatoes are veiy indigestible. 

Bfce forms the principal food of millions of the 
inhabitants of India. It contains about 85 parts of 


* A little looseness of the bowels. 
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starch in 100, It is easy of digestion. From the large 
quantities of it that have to be taken to supply enough 
nourishment to the body, it is usually eaten with 
stimulating condiments as chillies, pepper, &c,, to assist 
its digestion. It can be combined in various ways for 
food. It is wholesome, and well suited for delicate 
stomachs, Eice contains very little fat; ghee or 
butter are therefore usually combined with it in some 
way. Fresh rice is unwholesome, and is said to create 
diarrhoea, and when boiled forms a pasty lump. It 
should be at least from nine to twelve months old. 

Bice water or conjee is a useful drink in dysentery or 
diarrhoea, and in all cases where there is any irritation 
of the bowels. Kheer is a mixture of boiled rice and 
milk ; it is very nourishing and easy of digestion. 

Sago consists chiefly of starch. It is obtained from 
the pith of the many species of palm. It is nutritive, 
easily cooked, and easily digested. In cooking it, 
put about a tablespoonful into a pint of hot water, 
allow this mixture to remain by the side of the fire for 
two hours, and boil it for a short time. During the 
boiling, sugar and milk may be added. 

Arroivroot is got from the roots of certain plants 
grown in America. It consists almost entirely of 
starch, is very nutritive, and pariicularly suited for 
weak digestions, and those suffering from bowel 
complaints. It is prepared in much the same way 
as sago, but does not require the same amount of 
cooking. 

Millets , — There are several varieties of millet seeds 
found in India, of which the chief are hajru jaicari^ 
and ragi. In composition they are somewhat simi* 
lar to rice, but more nutritive. They are prepared 
for food by removal of the husk, and grinding of 
the grain into a meal, from vrhich cakes are made 
or a porridge prepared. 
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IwMan Com or maize is not very largely used in 
India, like wheat, it contains a comparatively lar^ 
amount of nitrogenous matter, but the bulk is made 
up of starchy It furnishes a wholesome and nourish- 
ing food, well adapted for the support of the active 
and laborious classes of India. Bread made from it 
gives a pleasant and agreeable odoui*. It may be 
made into a porridge by boiling, but for this purpose 
it requires to be previously steeped in water for a few 
hours and boiled for another two. 

Feuits. — Although the great advantage of fruits is 
due to the organic acidsy they contain, in addition to 
these, many mineral bodies. All ripe fruits are good 
to eat, and some serve very useful purposes in the 
body: they aU contain the salts necessary for the 
blo<^, and unless taken when unripe, too ripe, or in too 
large quantities, ai'e very wholesome. Fresh fruits and 
fresh meat prevent the disease called scurvy,'^ Unripe 
f^t is always unwholesome; it may cause colic, 
diarrhoea, indigestion, &:c. Be pariiculaily careful not 
to eat unripe fruit when cholera is prevalent. Many 
of the fruits we get in the Deccan are very wholesome, 
such as oranges, lemons, mangoes, citrons, guavas, 
custard apples, marsh melons, plan^ns, grapes, &c. 
For children, one or two plantains form a useful part 
of the food ^ven them. They are nutritious, as they 
contain sugai* and starch, and, if properly masticated 
or chewed, are not difficult to digest. 

Vegetables. — Green vegetables form an important 
part of our diet. Like fruits they furnish us with the 
salts and vegetable acids that are so necessary to keep 

* Scurvy is a more or less chronic difloase, characterised by 
weakness, mental and physical depression, bloated countenance, 
dark spots or pat^es on the skin, ^ug7 and bleeding gums, 
loose teeth, swelling of the le^, &o. The chief remodfes for it 
are fresh animal and veget^Ie food, liberal use of lime juice 
and ripe fruits. 
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the blood in a healthy condilaon. We havementioiiea 
the potato as being a wholesome addition to onr food* 
Other articles are equally good, such as cabbages, 
cauliflowers, onions, brinjals, various forms of sage, 
carrots, turnips, and beet-root. 

Adulteeation of Food. — Adulteration of food 
means the adding to, or taking from, substances used as 
food or diink, for purposes of gain or deception. This 
practice has prevailed in all countries from the earliest 
periods of ci'^sation. 

In purchasing solid or liquid food of any description, 
we should see that we get the pure article. Defrauding 
vendors may adulterate by adding other bodies to the 
article to increase its bulk or give it extra weight, such 
as adding water to butter or milk, or sand to flour or 
sugar ; or by adding colouring matter to the artide 
to make it more agreeable to the eye, or to prevent the 
detection of impurities — ^as pigments added to sweet- 
meats ; or by mixing a cheap and dear form of the 
same article, as adding used tea-leaves to fresh tea. 

Many bunyahs and other retail dealei*s in food mate- 
rials, in order to make quick profits, are in the habit of 
mixing the genuine article with others of a less costly 
nature. The bodies added are often of a harmful kino. 

Wherever Municipalities exist in India, laws to 
prevent this form of fraud are in existence. If we 
purchase an article that is said to be soimd, geninue, 
and pure, yet suspect that it has been previously 
tampered with, we should seal it up at once and take 
it to the police station, so as to have the matter inves- 
tigated, and the vendor punished, if he is realty 
cheating. With regard to the ordinary dry foods in 
India, experience teaches us that adulterations are 
rare. Vendors are becoming aware of the fact that 
almost every form of adulteration can now be detected 
eithbr by the microscope, chemically, or by the sensea 
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following are a few of the chief adulterations 
of food i^i India : — 

Ginger.— Txmaeric, 

, Honey. — Flour, sugar-cane. 

Zemon-juice, — Sulphuric, tartaiic, or citric acid. 

Milk. — Water. 

Mustard Potcder, — ^Turmeric, wheat-floui\ 

Sugar. — Sand, flour. 

Spices. — Colouring matters, different floui’s. 

Tea. — Exhausted tea leaves, foreign leaves, colour- 
ing matters. 

Turmeric . — ^Yellow ochre. 

Vinegar . — Sulphuric, tartaric, or citric acid. 

Wines . — Water, inferior wines, impure brandy, 
spirits, various colouiing matters. 

Jrrachs . — Water, chilly-powder, burnt sugar. 

Arrowroot — May be mixed with sago, potato, flour, 
cr tapioca. 

Bread . — Alum, inferior flour, or mashed potatoes. 

Butter . — ^Water, suet, margarin, colouring matter, 
&c. 

Cheese. — Saffron and other colouring matters. 

Cocoa and Chocolate . — Arrowroot of different vaiie- 
ties. 

Chicory, roasted wheat, or date -seeds, 
<^olouring matter. 

Curry -powder. — Red lead, brown rice. 

Wheat flour. — Inferior flours, as those of rice, 
potatoes, Indian corn, alum. 

Brief sketch of the Anatomy and Physiology 
OF the Digestive Organs.— W hen we swallow 
food^ it passes from the back part of the mouth into 
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a pipe which begins at the top pait of the throaty and 

n ail through the body. This pipe is called the 
canal, alimentary or digestive tract. From the 
mouth it passes into ihe sack-like cavity of the throaty 
called the pharynx^ from which it enters the gullet 
{oesophagus) or food-pipe. Below the gullet, the food 
canals widens out to form a sort of bag or resting place 
for the food, called the stomach. The walls of the 
stomach contain a large number of small blood vessels, 
into which the completely dissolved parts of the food 


At the far end of the stomach, the pipe again lessens 
in size and passes onwards ; tliis part is called the 
small intestines. In this division some more food 
passes into the blood vessels through the walls, and 
in it also there are other little tubes into which 
another portion of the food enters, called lacteals*. 
From these lacteals it passes by a roundabout process 
to the blood vessels. 


Into the upper part of the small intestines open 
the ducts, which convey the digestive fluids secreted 
by the liver and sweet-bread or pancr€as.\ At 
their farther end, the small intestines widen out 
again to form a continuation of the digestive canal, 
called the large intestines^ which serves to contain all 
the waste matters of the food, and absorb any liquid 
portion of the food that has not already entered the 
blood vessels and lacteals. 

To make such solid bodies as pai*ts of the food are 
composed of pass through a very fine membrane, it is 
necessary either to dissolve them in a liquid, or pound 
them up so fine that the solid particles can pass 
through or permeate. 


^ So called because the fluid they contain h hke milk, 
t The pancreas is a long flat glandular organ, situated in the 
abdominal cavity, somewhat resembling a dog*s tongue. 
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From the mouth downwards in man we find a very 
perf ect poimding, dissolving, and mdting machinery. 
We grind our solid food with the teeth, and unless 
this is properly done, we cannot digest it weD, or get 
the full value out of it. Pood that is not well 
masticated may cause diseases of the bowels. We 
often find old people without teeth suffering from 
diarrhoea and indigestion ; such persons should either 
be supplied with f^e teeth, or have their food pounded 
up very fine, before eating it, if not, the hard lumps 
cannot pass through the walls of the blood vessels. A 
lot of the food is then wasted, because it is not digested 
at all. But grinding the food to the smallest visible 
particles is not sufficient, it must also be dissolved 
in water. Many things we use as food requii’e only 
water to dissolve them — salt and sugar for instance. 
The solutions so formed can be taken up or absorbed 
at once by the blood vessels of the stomach and intes- 
tines. But many other bodies, such as beef, mutton, 
vegetables, rice, and bread, will not dissolve in 
water, they require to be changed by more active 
agents before they are fit for absorption. These 
active agents are called the digestive juices. 

The Digestive Juices.— These are formed by 
glands, some small, as those of the stomach and intes- 
tines, and others large, as the liver and sweet-bread, 
and salivary gland. Most of these glands, are 
situated along the alimentary tract, from the mouth 
to the lowest part of the bowel. We will briefly 
describe how these juices are formed or secreted. 

From the mouth to the last part of the bowels there is 
a thin skin-like tissue called the mucous membrane. 
This membrane is partly made up of a thin tissue 
called epithelum^ which is composed of cells ; beneath 
these cells the part is arranged to contain glands, 
which are the organs that secrete the juices. These 
glands are surrounded by a layer of very minute 
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blood vessels. The cells of the different glands 
abstract what they want from the blood, to form their 
fluid. 

Composition of Digestive /Mice.— The fluids secreted 
in all llie glands is largely composed of water, which 
serves to dissolve the solid parts formed by the gland 
cells. These solid agents are the active part of the 
juices. Some of the juices are acid, some alkalines ; 
some act on one kind of food, some on another. Be- 
sides these glands in the mucous membrane of the 
mouth and intestines there are other important glands, 
which pour their fluids into the alimentary tract through 
little tubes called ducts during digestion. These latter 
glands are those that form the scdiva, which is secreted 
by the glands situated in and about the mouth ; the 
pancreas or sweet-bread, which secretes what is called 
the pancreatic juice^ the liver ^ which secretes the hile^ 
and the glands of the small intestine itself, which 
secrete the intestinal juice. It is the combined action 
of the juices of these glands on the food that is called 
digestion. 

The Salivarg Glands, — These glands are situated 
in and around the mouth. The fluid they secrete 
keeps the mouth moist, and allows tlie tongne to move 
freely in speaking. When we eat hard, diy food, the 
saliva softens and thereby enables us to swallow it. 
The chief action of saliva, however, is to convert starch 
into grape sugar, and as we have already said, this 
form of sugar is able to pass into the blood vessels, 
in solution. By cooking aiTowroot, sago, or any other 
starch it becomes thick, sticky, and tasteless. If we 
place some of this in the mouth and keep it there for a 
few nunutes, we shall find that the starchy paste has 
become watery ; the starch has become converted into 
a kind of sugar by the fluid poured into the mouth by 
the salivary glands. This action on starch is not 
altogether completed in the mouth, it is continued on 
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any undigeBted starch by the action of the juice foimed 
by the pancreas, which is situated just below the sto- 
mach. As a large part of the food of children and 
adults consists of starch, it is necessary that the sali- 
vary glands do their work properly. It is wrong to 
feed infants on starch before these glands are well 
formed. Milk alone should be their food up to the 
eighth month, at which time enough saliva is secreted to 

S t a small quantity of stai'ch. If you give starch 
e that period, it is not digested, but, by fer- 
menting in the intestines and stomach, causes dianhoea 
and other bowel complaints. 

The Gastric Juice secreted by the stomach rapidly 
dissolves all proteid or meaty substances, and some 
of the nitrogenous part of vegetable food. If we 
took a piece of meat and placed it in gastric jidce, we 
should find that the meat disappears,— it is all dissolved 
except its fat, and the shreddy covering of the muscle 
fibres. In this dissolved state it is ready to en- 
ter the blood, and is taken up by the blood vessels. 
The juice secreted by the jmnereas, called the pancr*afiv 
jidce, in addition to acting on starches like saliva, 
acts on fleshy substances in the same way that the gas- 
tric juice does, and it will also help bile to split up fats 
and prepare them for entering the lacteals. These are 
vessels which take up a milk-like substance from the 
small intestines. This milk-Hkc material enters 
the lacteals, and then passes into larger similar 
vessels, which end eventually in a vein at the bottom 
of the neck, and thus the fats and some other bodies 
are at length conveyed to the blood. 

We see that starches are converied into sugar 
in the mouth by the saliva, and in the small intestines, 
by tilia pancreatic fluid. This sugar rapidly passes 
through the mucous membrane, and so into the blood 
capillaries of the wqU of the digestive canal Thus aB 
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the good pai’ta of starch and all the sugar we eat, 
passes at once into the blood. 

Protekl^ or are dissolved in both 

the gastric and pancreatic juices. The dissolved paH 
really passes into the blood vessels. 

The fat cells are broken up by the stomach, their 
envelope dissolved, and the fat globules set free. The 
bile and pancreatic juice splits these into much smaller 
globules, and these tiny particles of fat pass into the 
lacteals and then into the blood. 

The mineral matters of the food are dissolved by 
all the juices, and pass at once into the blood. 

Water passes into the blood vessels along the entire 
digestive tract. 

Let us follow a piece of bread and meat thx’ough the 
food canal. Bread or chappatles consist largely of 
starch. While we are masticating a piece of bread it is 
becoming moistened by the saliva, some of the starch 
i‘5 changed into sugar. All of it is softened and partly 
bi’oken up. In the stomach the vegetable proteids of 
the bread are dissolved, and they, with the newly- 
formed sugar, enter the blood vessels. The part not 
acted on is converted into a pulp called rhyme^ which 
passes into the small intestines, and is there acted 
on by the juices of the small intestine and pancreas, 
where it is dissolved and finds its way into the liver, 
and then into the heart and general circulation. The 
greater part of the proteid or albuminous matter of 
bread is not digested, but passes out of the bowel. 

Apiece of meat is first broken up into little masses 
by the teeth, and moistened by the saliva, but under- 
goes no other change in the mouth. In the stomach the 
proteids rapidly disappear from the action of the gastric 
juice ; the little tnasses of meat soften, the fibres of 
the muscle break short off and come asunder, the fat 
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of the meat is set free from the little cells in which it 
was stowed, and melts under the heat of the stomach. 
Most of the dissolved proteid material is absorbed, 
the remainder passes into the small intestine, and is 
acted on by the bile and pancreatic juice ; these convert 
the fats into a sort of soapy emulsion, in which form 
it is absorbed. When all these products are mixed 
together, we have formed a kind of yellowish cream-like 
material, which is passed along the bowel by the 
muscular coats contracting, and Httle by little all the 
good material is taken up by the blood vessels along 
the entire alimentary tract. At last nothing is left 
but the indigestible coverings of the starch gi'anules, 
and broken tibres of hard animal and vegetable tissue, 
which are cast away. 

Teeth. — T he teeth are provided us for the pui’posc" 
of cutting and grinding our food. It is necessai'^ 
that we take every precaution to preserve them in a 
sound state. 

Decay of the teeth is chiefly caused by portions of 
the food which become entangled between them ; 
these particles of food, from the heat and moisture of 
the mouth, rapidly decompose. Further, as the saliva 
evaporates, it leaves a deposit on the teeth called tartar » 
This tartar rapidly collects organic matter, and tliis 
organic matter, under the influence of vegetable germs 
(that arc always loitering about the mouth), putrefies, 
and in this putrefaction destroys the teeth. The use 
of sweets in excess also tends to bring about decay of 
the teeth, for the sugar of the sweets is changed into 
an acid which acts upon the hard covering of the tootli 
and wears it away. Acid beverages (especially if tliey 
are strong) have much the same effect. 

Preservation of 2'eeth , — When young childi*en should 
be taught to brush their teeth with tepid water, once a 
day at least. They should also be advised to remove 
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all particles of food that has lodged between the teeth 
with a quill, or a ivooden toothpick. We should not use 
sharp-pointed metallic instruments for this purpose. 

The hard covering of the tooth or enamel^ if once 
injured, is not restored, and the whole substance of 
the tooth is then exposed to decay. 

We should not crack hard nuts, bite thread, or use 
gritty tooth powders. 

Pan Chewing. — We would caution those who are 
addicted to the habit of chewing pan^ as to its filthi- 
ness, and its liablity to bring about ulcers^ in the 
mouth. In old people it may often be the starting 
point of cancerf of the lip or tongue. On the other 
hand, some people think it preserves the teeth and 
hardens the gums. We doubt if it really has any 
such beneficial effect. 

Man IS uorii a ViiGBi'AnLi!: and Flesh Eater. — Dif- 
ferent animals live on different kinds of food. Some 
live on vetjetables entirely {herbivorous animals), others 
altogether on food (carnivorous animals). We 
notice that the tiger, who is carnivorous, is furnished 
with long pointed canine or eye teeth for tearing with, 
and that its back tooth have sharp cutting edges : one 
of the teeth has a largish crown for crushing with. 
The cow, which lives entirely on the products of the 
vegetable kingdom, is provided with teeth suitable for 
the purpose of jiounding or crushing. In man we 
have a set of teeth that combines the qualities of 
herbivorous and carnivorous animals. Our front 

* An uloor is a solutiou of continuity on any of the soft 
parts of the body forming purulent matter, or more simply a 
‘•sore*’ discharging pus. 

t Cancer is a malignant growth or structure in some part 
of the human body, which can extend itself and spread to 
neighbouring parts and even form again after removal, and 
usually causes death. 
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incisor» or biting teeth, and our canine or tearing teeth, 
are not well formed, but the crushing teeth are well 
developed. Man, then, is omnivorous, that is, he 
lives on both animal and vegetable food. 

Animals that live on the flesh of other animals 
have very small and simple stomachs. Those that live 
on vegetables have a complex and extensive food-canal, 
because vegetable food is more diflScult to dissolve 
than fleshy food. The cow and the sheep have four 
stomachs. We possess a stomach mid-way between 
these two classes of animals, showing that we require 
a variety of food. By a proper mixture of vegetable 
articles, we can live on them alone — there are, in 
fact, millions of Hindoos and others who live almost 
entirely on the produce of the vegetable kingdom. 
We must bo supplied with nitrogenous food, and this 
is contained in the atta and dhall consumed by Hindoos. 
But to get enough of nitrogenous material out of these 
bodies, a large amount must bo eaten. It is much 
more convenient to combine some flashy material with 
the diet. Vun* white flour is insufficient to suppoii: 
life, as in it the outer layers of the grain and husk 
which contain the nitrogenous matter have been re- 
moved in the prepamtion of the flour. A dog fed only 
on bread made fron? pure white flour lives for a much 
shorter time than one fed on flour made from the 
entire gmin. Atta is a more nourishing body than 
white flour, as it has in it the husk, <tc., which con- 
tains the nitrogen. The body wliioh contains tbe 
nitrogen is called vegetable caseine, which is similar to 
the b!^y which makes up the mass of cheese. 

The bodies of the higher animals having the saujo 
composition as that of man, we might infer that by 
eating their flesh we could secure all that is necessary 
for our nourishment. And this is so, if the flesh 
chosen contains the proper proportion of the different 
kinds of material we require — nitrogenous, fat, starch, 
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salts, and water. A certain amount of these items is 
necessary to keep up the bodily warmth, and to repair 
the wear and tear of the tissues. The proportion of 
nitropren to carbon that is required in the body is 1 to 
30. The proportion of these two elements contained 
in beef is 1 to 15 ; therefore, on beef alone we could 
not supply these elements in proper proportions. 

Effects of Eating Rapidly. — We ought to take 
time in eating our food. By “ bolting,** or imperfectly 
chewing our food before swallowing it, we do not 
give time for the saliva to mix with it properly: the 
coarse pieces of food that are thus swallowed resist 
the action of the digestive juices. Quick eating leads 
to overeating and overloading of the stomach. We do 
not, then, really know the cjuaniity we have eaten un- 
til we feel a fullness about the stomach. This habit 
finally leads to indigestion and a train of other evils. 

Quant\t\f of Food , — The quantity of food required 
to keep the vital processes in action in health varies 
with the age, sex, occupation, habits of the indivi- 
dual, and with the climate. 

The diet of children should be relatively more 
abundant than that of adults. They should be given 
those things that are nourishing, and quickly and 
easily digested. All hard, heavy, and rough things 
are difficult to digest. Children cannot grind them 
thoroughly by the teeth, therefore the stomach cannot 
assimilate them. Some children are always eating 
sweets, biscuits, fruit, &c., between meals ; this habit 
is bad, and takes away the appetite for wholesome 
food. 

Adult females require less food than males. A 
sedentary calling needs less food than an outdoor 
life. A laborious occupation calls for a supply of 
force-producing food, such as fatty material and 
starches with sufficiency of animal food. 
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The season should also cause us to modify our diet. 
In winter we require carbonaceous food and more 
jneat than in summer. In the hot weather we should 
take less fatty and starchy food, but more fruit and 
. green vegetables. 

Climate also has its necessities. The people living 
near the North Pole have a great liking for fat and 
oils. In India and other tropical regions, the diet 
should consist of more vegetable than animal matter, 
f.e., it should be less stimulating. 

Number of Meals — Periods of Bay for taking 
them * — We cannot lay down any fixed rules as to the 
hours of the day at which meals should bo taken, or of 
the number of meals to be consumed. These points 
are regulated by convenience, occupation, and caste *, 
we shall therefore confine ourselves to a few general 
remarks. 

As a rule we ought not to take more than tlirr(‘ 
meals a day, and most people are better with two. 
We would condemn the custom of eating “ little ami 
often,*' the stomach, like all other organs, requires 
intervals of rest. 

With children, at least three hours must intervene 
between meals, and in adults four to five hours. This 
does not, of course, apply to invalids, convalescents, 
and sick people generally, they require to be fed 
oftener and in small quantities. 

Between the periods of the ordinary meals nothing 
should be eaten. Remember that in children, the 
vital processes are more active and rapid than in 
adults, hence the necessity of feeding them more 
fi'equently. The time of taking the last meal is regu- 
lated by habit and occupation, as a rule it should not 
be taken later than seven o’clock in the evening ; with 
most people an hour earlier, would agree hotter. 
Some people take supper before retiring. This is 
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generally a bad habit in India. Adults may, however, 
in this matter be guided by personal experience, — 
certainly no heavy food should be eaten immediately 
before going to bed. 

How meals shoidd be taJcen. — Meal times should be 
the happiest of the day. All care and grief impair 
the appetite, and hamper digestion. Cheerfulness is 
very desirable during these periods. It was intended 
by nature that we should enjoy eating, since a sense 
of taste has been provided us. 

’Exercise before and after Meals, — As soon as food 
is eaten, the digestive tract is at once supplied with 
an extra quantity of blood, partly at the expense of 
the other organs of the body. We should not there- 
fore undertake any hard study, labour or exercise 
immediately before or after meals, we should give 
the stomach at least half an hour’s rest. Active ex- 
ercise immediately after a meal disturbs digestion. 
But persons in health may lake a gentle walk, or do 
an> thing that does not require severe exertion. When 
the active part of digestion is over, we feel once more 
invigorated and fit for exercise. 1’his period is about 
one and a half hours after meals. Never eat a full 
meal when in a state of bodily fatigue, as in this con- 
dition the digestive process is slow. 

Varieiij of Food is necessary. — Few things impair 
our apjietite so much as sameness of diet. Nature 
has provided a great variety of food for us, and we 
should take advantage of her blessings. By the won- 
derful processes of assimilation^ mefobolism,* and nut* i- 
tionft food is changed into flesh and blood. Say we 

* Tho term nu'taboht.m is up}ilied physiologically to the 
differert phenomena which result from the chemical chang(‘R 
ill animal cells or in tho substance surrounding cells. 

t Nutrition in the assiniilatiou of nutritive material to our 
organs and tissues. Assimilation is tho converting of food 
into nutriment, by the digestive functions. 
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eat a meal of meat, vegetables, and some liquid. The 
former two are ground by the teeth, mixed with the 
saliva, and all are churned and dissolved by the diges- 
tive fluids, absorbed by vessels of the stomach, and, 
finally, swept through the body as blood. As the 
blood padses it, each organ takes up its special food. 
Within the cells of the organa it is altered into different 
forms of protoplasmic matter — hard bone for instance, 
or soft, delicate brain tissue, into tears, perspiration , 
into bile for digestion, oil for the hair, or nails for the 
fingers. 


Alcoholic Beverages. 

Production of Alcohol. — The active agent in 
all intoxicating beverages is alcohol. Chemically, 
alcohol consists of certain proportions of carbon, hydrc»- 
gen, and oxygen. Sugar also consists of carbon, hydro- 
gen, and oxygen. Any substance containing sugar, 
such as the juices of fruit and certain vegetables, may bt‘ 
caused to ferment ; and in the process of fermentation, 
these elements (carbon, hydrogen, and oxygen) re- 
arrange themselves in such a way that alcohol and 
certain other bodies — volatile oils and others — are 
produced —a wine or spirit is the result. In this, the 
alcohol is the intoxicating body : the other agents 
contained in the liquor give it its peculiar flavour or 
aroma. Wine is the fermented juice of the grape ; 
Toddy is the fermented juice or sap of various species 
of palm. 

Effects of Alcohol , — The effects of alcohol \ary 
chiefly with the quantity and the form taken. The 
first effect of any alcoholic beverage is that of a 
stimulant. If taken in small quantities, some of it 
id at once absorbed by the blood vessels of the 
stomach, and soon conveyed all over the body. It 
excites the action of the heart, which pours larger 
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quantities of blood into the brain and other organs. 
Further, by dilating the smaller vessels of the skin, 
and allowing a larger amount of blood to flow near 
the surface of the body, a feeling of general warmth 
is produced. The red face of those who are constantly 
taking alcohol, is due to the dilated condition of the 
vessels of the skin. But no fresh heat is developed : 
the contrary is the case, for some blood being in the 
surface, more heat is lost by evaporation and radiation ; 
the blood therefore cools faster than usual. Reac- 
tion sets in, by which a chilliness is felt, and at this 
stage, instead of the temperature of the body being 
normal (98°4 Farh.), we may find it at 97 or even 96° 
Farb., and it will be several hours before the natural 
temperature is reached again. Liquor then does not 
fortify us against cold. The habit of taking a “glass 
of grog before going out into the cold air is based on 
an erroneous idea. In the report on the Arctic 
exploration, Dr. Hayes wrote : “ Alcohol in any 
shape is not only completely useless but positively 
injurious in preventing the effects of cold. I have 
known strong, able-bodied men to become utterly 
incapable of resisting cold in consequence of long- 
continued use of alcoholic drinks. 

Succeeding the stimulation of alcohol there is always 
a depression. 

Large quantities of alcohol (such as are taken during 
a drunken bout) act upon the brain and spinal cord in 
such a way that the imbiber cannot any longer control 
the action of the voluntary muscles. The move- 
ments are then disorderly and weak, the person cannot 
walk steadily— he staggers and reels about. This is 
the second stage, which is succeeded by a third, in 
which the mental faculties aie so deranged that no 
reasoning power remains. The speech is then dijBfi- 
cult, the voice is thick, husky, and broken, all steady, 
voluntary movement is lost. A fourth stage follows m 
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which the brain is principally inYolved. We have 
now an entire depression of the muscular and nervous 
systems, the imbiber lies like an insensible mass — 
he is “ dead drunk. ” 

Effects of Alcohol on Digestion , — When a small 
amount of any very diluted alcoholic beverage is drunk, 
it causes an increased flow of gastric juice. The 
effect of this is to cause the food to be more rapidly 
and thoroughly digested. On the other hand, if any 
strong alcoholic beverage is taken with the food, it 
tends to destroy the activity of the gastric juice — by 
it the pcjjsm* is thrown down and made useless. 
Without pepsin we know that gastric digestion can- 
not go on. Further, we know that alcohol unites with 
water very greedily, and when taken on an empty 
stomach, absorbs the moisture from the tissues, irritates 
them, and eventually produces inflammation of tin* 
mucous membrane of the digestive tract. If such 
inflammation goes on for any length of time the glands 
of the stomach, &c., cease to secrete gastric juice, and 
the food then is not digested. Many of the diseases 
of the stomach from which some adults suffer arc due 
to the excessive use of alcohol. 

Alcohol lessens the power of undergoing severe 
bodily exertion ; — it does not impart strcngtli. Those 
who are going through a system of training for 
competitive feats re(j airing streiigtli and physical 
endurance, such as walking, running, rowing, &c., 
eschew all liquors, e\en if they have been previously 
aocustomed to them. 

Many people consider that small quantities of 
alcohol, repeatedly taken, acts as a stimulation of the 

* Pepsin is the formont substanoo, and active principle of 
the gaatrio juice, whioh digests the protoid snbstnnces ingested, 
forming wnat are called peptones, A peptone is a proteid 
solution obtained by digestion, natui'nl or artihciul. 
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brain. Such stimulation is very temporary, and it 
is now a well-known fact that the highest brain 
powers are never called forth under the influence of 
alcoholic stimulants. 

It has occasionally occurred that persons have fallen 
dead from the effects of a large quantity of alcohol, 
suddenly imbibed. 

Alcohol creaies a Craving for Itself. — When 
any form of alcoholic beverage is indulged in, if even 
in small quantities, a time quickly arrives when we 
cannot do without it, or can only do without it by a 
great effort of self-denial. Further, there is a constant 
yearning for an ever-increasing amount of the liquor 
to produce the original effect. Now such a craving is 
unnatural. No food brings about this ever-increasing 
desire. If we drink a cup or two of milk for breakfast 
we have no wish to drink more, nor does the appetite 
for milk increase ; it will never create a masterly 
control over our inclinations. In a large number of 
cases this is the effect produced by alcohol. Hunger 
18 appeased by a sufficiency of food. The emving for 
alcoholic beverages is only satisfied by an ever- 
increasing quantity of some alcoholic drink — a morbid 
craving that must be satisfied at any price. We 
would caution you to beware of the first glass of any 
form of intoxicating liquor. 

One of the gravest influences of the alcoholic habit 
is, that it frequently transmits the craving for alcohol 
to the offspring. This is the explanation of some of 
the cases of alcoholism* met with in the young. 
Parents ought to be very watchful with regard to 
the quantity of alcoholic liquoi*s or beverages they 
indulge in. 

* AlcoholUni is a diseased state of the b(Kiy, especially of 
the nervous system, bronglit about by the immoderate use of 
alooholio liquors. 
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Alcohol lessms the api>etite for other foods. — One 
of the chief inflaenoes of alcohol is to decrease the 
waste of the system, and this is in part shown by 
the lessening of the amount of carbonic acid gas given 
out by the lungs. Normally, our tissues are con- 
stantly undergoing change : every tissue and organ 
is being incessantly broken down and rebuilt with 
the materials provided from the food. This process 
is chiefly one of oxidation. If this oxidation of the 
tissues or organs is checked or new tissues are prevented 
from being formed, the functions of the animal 
economy cannot be carried out ])»*operly. Under 
alcohol the blood contains less oxygen, but more car- 
bonic acid than normal, therefore the power of 
using up the food eaten up is decreased, and as a re- 
sult the waste and repair is proportionately lessened. 
The drunkard or “ tippler** eats less beef and bread 
than the ordinary man, because to him bis alcoholic 
beverage appears to be a food. This idea is founded 
on error. 

Alcohol is not a Food, — It contains nothing that can 
be converted into any tissue of the body. It cannot 
enter into the construction of brain, nerve, muscle or 
blood, although it might interfere with their repair. 

What rx)nstitutes excessive me of Alcohol? — Alcohol 
is the dangerous agent contained in alcoholic beverages. 
Experiments have shown that an adult man in mo- 
derate exercise cannot use up more than ounces of 
alcohol within twenty-four hours. When the amount 
of alcohol is increased to, or beyond, 2 ounces of absolute 
alcohol in the day excess is reached. The strength of 
the body is decreased, nutrition is rendered defective, 
and such alterations may take place in the body as 
lead to disease of the liver, lun^ or kidneys. Any 
amount, therefore, exceeding ounces of alcohol a 
day coxistitutes an excess. 
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Thd following table, from Dr. Pelley’s work on 
Hygiene^ ^ shows the relative quantity of absolute 
alcohol contained in the ordinary fermented drinks of 
England and the Continent of Europe. 

Relative quantities of Absolute Alcohol contained in 
Fermented Drinks, 


Djiiirxs 

Percentage 
of abeolato 
alcohol. 

Average 
percentage 
of absolute 
alcohol 

Quantity 
representnig 
about one 
ounce of 
absolute 
alcohol. 

mdlt Liquors. 

1 



Ale 

Beer... 

Porter 

Stout 

1-2 to 10 

r 

‘ \ 

20 ounces 
one imperial 
pint. 

Light Wines. 




Hhine Wines 

French Clarets 

Burgundies 

Bhone 

6-8 to 12 

6 8 „ 12 

6 0 „ 13-8 
8-5 „ 13-5 

1 1 

10 ounces or 
half an im- 
perial pint* 

Strong Wines, 

Madeira 

Port 

Sherry 

17 to 21 

17 22 

16 24 

] “ ^ 

1 

5 ounces or 

1 2 ordinaiy 
wineglasses 

Spirits. 




Gin 

Whisky 

Brandy 

Enin.. 

40 to 60 

80 „ 60 

83 „ 60 

60 „ 75 

} “ 1 

2 ounces or 1 
ordinary 
wineglm. 


10 
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Alcohol JJnnececsasry in HeaHh . — ^We do not need, 
and ehonld not take, any alcoholio beverage when 
we are in health. Some people, however, from delicate 
opnatitation, weak digestive organs, or for some other 
reason, find, by experience, that a small amount 
of some fermented liquor does them good, and is 
necessary to their well-being. In such cases the 
quantity and the nature of the beverage to be used 
ought to be at first prescribed by a medical man : 
but under no circumstances should the quantity of 
the beverage used in the day contain more than an 
ounce of absolute alcohol. 

During sickness there is sometimes occasion to 
use an alcoholic stimulant for a time. No rules can 
be laid down for these cases ; but under such 
circumstances they ought never to be taken unless 
prescribed by a doctor. When the occasion for 
their use ceases to exist, they should be stopped. At 
such times they are taken only as medicines, and 
like medicines the quantity, quality, and time, should 
be entirely regulated by the doctor. The following 
general conclusions regarding the use of alcohol 
under different circumstances are based upon the 
experience of great authorities. If these rules were 
generally observed, alcohol would cease to play the 
part it now does in the derangement of health and 
constitution, and in producing crime and vice — the 
physical, social, and moral dangers connected with 
excessive drinking would, in short, cease to exist. 

1. The use of alcohol is unnecessary in health. 
Its habitual use tends to produce disease. It is much 
better to avoid it altogether. 

2. In some cases it is necessary to the well-being : 
in such people it must be taken with the utmost oare« 
With regard to the quantity of beverage used, this 
must be the least possible, and ought never to eVoeed 
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tliat containing one ounce of absolute alcohol a day. 
Further, this alcohol should aleraysbe diluted, and 
the alcohol in a state of intimate union. All wines 
containing more than 10 per cent, of alcohol should 
be diluted before being drunk. The beverage should 
always be taken with meals, and preferably only 
with dinner, never in the morning or between meals* 

3. If occasion arises to use any alcoholic beverage 
for a time, it should be stopped as soon as the need 
for it no longer exists. 

Alcohol is answerable for many deaths that take 
place in India annually. Accidents frequently arise 
from intoxicated people falling into wells, down pre- 
cipices, from drowning, &c. Drunken men frequently 
lie on the ground all night, catch cold, and suffer from 
serious diseases. Further, during fits of* drunkenness, 
or under the abnormal* stimulation of alcohol, murders 
are often committed. Drunkards occasionally end 
their days in a lunatic asylum. 

The following is a brief description of a few of the 
bazaar liquors met with, and most frequently drunk in 
India. 

Toddy or Palm Wine, — The sap of a number of 
palm treesf contains much sugar. The juice ferments 
spontaneously if allowed to stand for a few hours, 
and converts the previously harmless, cooling,, and 
refreshing fluid, into an intoxicating drink. 

It is advisable never to use this fermented drink. 

Fermented Toddy is also used in the production of 
Arrachy by distillation. This distilled liquor is then 
as strong as brandy. 

* Abnormal means contrary to the natural condition; 
unnatural. 

t For thenabatraction of toddy, the ooooanut palm is chiefly 
used. . 



112 


QENBEAL HT6IBNE, 


4rrack is oae of the most frequently used intozi- 
Oittiiff . liqnotis in India. It is an almost colourless 
liqmj; with a sharp, but not unpleasant, taste. It 
is prepared by the distillation of the sweet juices 
of many plants, but those of the palm and mahwa are 
chiefly ni^. In the case of the latter, a yery intozi- 
eating liquid is prepared from the fleshy petals 
’ which contain sugar), by distillation. 

The ordinary arrack of India is a spirit distilled 
from fermented rice. 

Parriah or Common Arrack is a very unwholesome 
and intoxicating liquid. It is often prepared from 
jaggery, spoilt toddy, bad rice, &c., and is made 
inore intoxicating by the addition of hemp leaves 
(ehurue^y poppy-heads (opium), the juice of stramonium 
(dkatura), and other Indies. Hindoos consume this 
. largely. 

Most forms of intoxicating liquors, and particularly 
those of bazaar manufacture, are impure, often con- 
taining other poisons besides that of alcohol. In the 
case of toddy, the addition of the water almost always 
used to adulterate the liquid would be an advantage, 
were it not that this water is frequently got from 
dirty ditches, pools, or bad wells. 

The Habitual use of Opium. — Opium is the dried 
juice of the poppy-head. In India the opium poppy 
plant is cultivated on a large scale, for the production 
of this drug. When a cut is made in the poppy head, 
a small drop of a milky juice oozes out, hardens, and 
assumes a dark colour. These hardened particles are 
then gathered into masses, iirhich are sold. An acre 
of land is said to yield about 25 lbs. of opium. 

Opium is a narcotic^ poison that is used habitually 
by millions of people in India, and China, and other 

* Parcot%ti%p\»tm applied to medicines that produce 6leei>. 
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parte of the East. In most Eastern oonntries opitun is 
smoked, bat in Western coantries it is dmnk or eaten 
in the form of laudanum^ or morphine,^ 

BffectB 6f Opium , — The practice of opinm-eating 
prevails very generally in India. Opinm acts directly 
upon the nervous system, a small dose relieving pain, a 
large one causing sleep. Small doses for the time 
stimulate the mental faculties; following this there 
is a reaction which brings on much depression both 
bodily and mental, to relieve which the opium-eater 
takes some more of the drug. The quantity taken to 
stimulate the brain and system generally must be 
gradually increased to produce the former pleasant 
sensations. The sedactive influence of the drug leads 
the victim on by slow degrees, until he finds that he 
cannot do without it. At this stage it requires the 
most fixed resolution to shun it. In trying to break 
the habit of opium-eating, the unfortunate user of the 
drug goes through severe agony — the craving for 
opium being more lasting and terrible than that for 
any other stimulant. Yet this is worth going through, 
for to continue in this dreadful habit means to wreck 
the mental and physical abilities, as long as life lasts. 
By it the functions of all the organs of the body 
appear to be interfered with. Digestion is weakened, 
appetite becomes less, the food is not relished, the 
muscles of the body waste, the skin dries and shrivels, 
the activity of the nervous centres is lessened, and the 
wretched being becomes prematurely old. 

We would urge all, in the strongest terms, never to 
begin the habit of opium- eating, No person can be 
too careful in the use of any preparation of opium : 

* Lauda/nmi is another name for tinotnre of opium. It 
ooutains one grain of opium in about 14| minims. 

t Morphine is a powerful and poisonous alkaloid contained 
in opinm. 
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xu> habit is so easily acquired, nor so hard to give np, 
as that of opium-eating or smoking. Never use any 
form of opium unless it is prescribed by a doctor. 

IismiAN Hbmp or Cannabis Indica.— The In^an 
Hemp plant is cultivated in India, and used by millions 
of the inhabitants habitually, on account of its stimu- 
lating and narcotic properties. It is used in many 
forms for this purpose — smoked, drunk, and eaten. 
Ocmjak is the dried dowering tops of the female plant ; 
i Churm* is the resin-like and hardened juice got from 
the leaves, stems, and flowers ; bang, subjee, or sidhee, 
is the larger leaves and capsules, without the stalks** 

Effects of Indian Hemp . — The effects of any 
form of the drug are, for a short time, agreeable. 
It is supposed to blot out all ideas of time and distance, 
and to exalt the imagination in many ways ; but the 
effects vary in different people. The word ‘ ‘ assassin ** 
is said to be derived from the fact that some indivi- 
duals under the influence of kashishf are inclined to 
rave furiously, to threaten to and often actually commit 
murder. Many murders in India have been committed 
under its influence. 

In some people it causes intense anguish for hours. 
The habit of using Indian hemp as a stimulant and 
narcotic is very dangerous, and should never be com- 
menced ; its continuous use often leads to insanity. 


The Habitual use of Tobacco. 

What Tobacco contains. — The bodies contained in 
tobacco are numerous ; but the most important ones 
are — nicotine, carbonic acid, carbon non-oxide, carbon 


• Wabning’s Therapeutics, IV. Ed., p. 138. 

t Hashish is the Arabic word for an inebriating fluid 
prepared fhmi the powder of the leaves of the Indian Hemp. 
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or 8oot» and ammonia. The amount of these sub- 
stances yaries in different kinds of tobacco. They 
also vary with the way in which it is smoked, the 
kind of pipe or cigar used, and the rapidity of the 
burning of the tobacco. 

Carhonio acid tends to bring on sleepiness and 
headache ; carbon non-oxide also produces headache, 
but in addition causes a tremulous movement of the 
muscles, and at times of the heart also. Ammcynia gives 
the hot sensation to the tongue felt by the smoker, it 
excites the secretion of saliva at first, and then causes 
dryness of the mouth and throat. Nicotine is a 
powerful poison, so much so, indeed, that the amount 
contained in two strong cigars, if thrown suddenly into 
the blood, would prove fatal. Nicotine is a complex 
body, giving up a volatile substance, to which is due 
the peculiar and strong smell given to the clothes and 
breath of the smoker. Nicotine also contains a bitter 
extractive body, which gives the sickening taste to an 
old pipe. In smoking, some of the nicotine is decom* 
posed, and forms other complex and poisonous bodies. 

EffecU of Tohacco^smoking and Chewing^ — When 
tobacco is smoked or “ chewed'’ for the first time, 
some of the poisonous nicotine rapidly enters the blood 
and affects the system. Nausea and vomiting are 
produced, the stomach trying to get rid of the offend- 
ing substance, the circulation of the blood is disturbed, 
especially in the brain, and headache comes on fol- 
lowed by giddiness. Nature is now protesting against 
the habitual use of tobacco. After repeated attempts, 
the system appears in a way to become accustomed to 
the poison, and then smoking causes none of the for- 
mer symptoms. Such a powerful poison as nicotine, 
however, cannot be constantly inhaled without bring- 
ing about bad effects. We know that the lungs, the 
skin, and ,the kidneys throw off much of the poisoiii* 
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oti« products of tobacco, but we also know that much 
of these remain in the system. 

^Those who are actively engaged in ont-door work, 
will not show signs of poisoning by nicotine ; while 
those who lead s^entary lives, particularlv the hard 
brain worker who is at the desk all day, will sooner or 
later be affected. He at length suffers from dyspep- 
sia» sleeplessness, nervousness, palpitation* of the 
hefut and other troubles. It is stated by some medical 
authorities ** that the children of great smokers are 
often very nervous.” 

Tohaeeo is not a Food . — Tobacco as a food is alto- 
gether a negative body. It gives no nutritive matter 
to the brain. Instead of improving, it tends to derange, 
the vital processes. It does not, as a rule, assist the 
working of the brain, although in some cases it 
appears to act as a slight stimulant to that organ. 

Influence of Tobacco on i’outh , — Experience teaches 
ns that the habitual use of tobacco retards the develop- 
ment of mind and body. The growing and maturing 
body cannot tolerate any such disturbances of nutri- 
tion as are brought about by tobacco-smoking. In the 
boy we find this habit disturbing digestion, causing 
the heart to beat excessively, preventing oxidation of 
the blood, interfering with assimilation, and deranging 
the nervous system. 

The habit of smoking should never be commenced. 
The lad who takes to it, works at his books at a 
disadvantage compared with non-smoking youths ; — 
he, by smoking, decreases his mental and physical 
powers. 


• Palpitation is a violent, irregular, and annaturallj rapid 
beating of the heart. Ordinarily wo are unoonsoions of the 

heart’s action, but during palpitation we become painfully 
conscious of it. Palpitation is very distressing whilst it lasts. 
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The liabit once acquired is often stronger than the 
will, 80 that the smoker may not be able to stop it. 
Further, smoking is an expensive practice. But 
another danger attaches to tobacco^smoking. This 
habit causes thirst and depression, to overcome which 
too frequently alcoholic liquors are drunk. 

CHAPTER XIX. 


Human Excrement, Sewage, anp Liquid Refuse. 

Necessity ^ of Removal of Discharge from 
Bowels and Kidneys to a distance from human 
HABITATIONS. — It is a matter of the utmost importance 
to health, that all discharges from the bowels* and 
kidneysf should be got rid of as speedily as possible. 
We shall see that this is one of the gravest and most 
difficult questions in the practical sanitation of large 
towns and cities in India. In small villages, where 
houses are more or less scattered, the community 
small, and the greater part of the people resort to the 
fields to perform the offices of nature, the question of 
I'emoval of human refuse is, perhaps, associated with 
fewer evils. But in the case of lairge towns and cities, 
the removal of human ordurej becomes really a matter 

♦ The howeh are formed of that part of the alimentary 
tract situated below the food-pipe. 

t The "kidneys are the organs that secrete the urine. They 
are two in number, and are situated at the back part of the 
abdominal cavity. Each kidney has a duct, by means of which 
it is brought into communication with the bladder. 

f Ordure or faeces is the excrementitious jmrt evacuated by 
animals. The major part consists of the unassimilable, or 
undigested parts of the food, oii which the digestive process 
has no effect, and other portions that are nutritious, but have 
escaped digestion. There are also certain waste matters of 
the bowels contained in it. The foeoes of different animals 
vary with the diet. 
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of life and death. We mnst remember that it is not 
until ^nman ordnre begins to decompose^ that it is so 
very injnrious. The period when this decomposition 
sets in Taries with the season of the year, and 
particularly depends upon whether liquid excrement 
has mixed with it or not, — ^in this latter case 
putrefactionf rapidly ensues. It behoves ns to get 
rid of these discharges then, before this putrefaction 
arises. People have been killed by the concentrated 
foul gases given off by putrefying human filth. The 
same might arise from a suddenly opened up sundast,} 
The severe epidemics of “ Plague,** and other diseases 
that prevailed in Europe, and also in India, a few 
hundred years ago, were largely due to neglect in the 
removal of human excrement. 

Composition of Sewage . — The term sewage, strictly 
applied, refers only to the fluid and material that flows 
in underground pipes or sewers^ found in a few large 
towns in India. It is convenient, however, to apply 
the term to human refuse generally. We consider, 

♦ Decomposition is the separation of the const it nents of a 
body from one another. Spontaneous decomposition takes 
pla^ in organic bodies very rapidly, unless special precautions 
be taken to prevent it. All organised matter, such as animal 
tissues, organic fluids, such as blood and milk, and all complex 
bodies such as albumen, gelatine, &o., decompose very rapidly 
if exposed to air, and this decomposition is brought about by 
minute vegetable germs, called bacteria. 

f PutrefcLction is the spontaneous decomposition of organic 
substances, accompanied by the evolution of feetid and noxious 
gases. It is a species of fermentation. As animal matter 
contains more nitrogen than vegetable, in its putrefaction 
it gives rise to more offensive products, especially compounds 
of ammonia. Putrefaction is caused by the presence of 
germs contained in ordinary air. 

I A sundass is a well privy, brought into oommunioation 
with the house by means of an underground channel or pipe. 
Sometimes this well is sunk immediately under the place 
where the user sits. 
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then, that it consists of all the liquid refuse of hnjxian 
dwellings that is liable to afEect the health of the people. 
Sewage is a very complex liquid, varying mnoh in its 
nature. The two most offensive agents in its composi- 
tion are those of human excrement, urine and foeces; but 
mixed with these there is the foul water of houses, con- 
taining animal and vegetable, and other refuse matters ; 
it also contains the drainage fluids from stables, cow- 
houses, slaughter-houses, and manufactories. In towns 
where sewers exist, the mixture of all these matters is 
aUowed to flow in large underground tubes, called 
sewers; but in many places, especially in inland 
cities and towns in India, it is necessary to make 
special provision for the removal of human ordure and 
urine separately from the other refuse liquids. This 
is because the conditions necessary to carry out the 
underground sewage system are wanting. 

Quantity of Human Refuse to he dealt with * — It will 
be well to consider first, the quantity of material that 
we have to deal with in this removal. On an average 
an adult passes about 5 or 6 ounces of foeces, except 
vegetable feeders (chiefly Hindoos), who discharge 10 
to 11 ounces daily. Taking age and sex into consid- 
eration, the amount per head of population, in India, 
would be about 4 ounces per diem. Of urine about 50 ‘ 
ounces are passed a day, or on an average for all ages, 
'about 40 ounces. We therefore have 44 ounces for 
each person ‘for every day of the year to get rid of. 
Taking a population of a town as ^0,000 souls, there 
would be 670 maunds of excreta per day or 2,44,550 
maunds a year. For the City of Hyderabad and 
Municipality of Chudderghat, assuming the combined 
population to be 3,00,000 (although this is fur from 
being accurate), this would mean that 10,050 maunds 
of material had to be got rid of daily, or 36,68,250 
maunds a year. The effects of having such a ooUeo* 
tion of filth in and around houses are of the most 



120 


GEKERAL HTGISKB. 


dai^^droas natare. What would be the state of the 
place in five years, if no provisions for filth removal 
were made ? If all the inhabitants resorted to the 
fields remote from human dwellings, as they do in the 
villages, probably very little harm would ensue. We 
must remember, however, that in large towns this is 
not the practice. In such places human excrement is 
deposited in and around densely crowded and over- 
populated areas, — at least this is the case in certain 
parts of Hyderabad and Chudderghat. We are 
acquainted with certain places where provisions for 
the removal of accumulated human filth have never 
heen made. 

Diaeasea created hy Human Ordure , — In the present 
day many of the diseases that occur in large towns of 
India are due to imperfect removal of the waste 
matters of the inhabitants. Foremost amongst these 
are cholera^ typhoid, or bowel fever, diarrhoea, dyaen^ 
tery, and diphtheria.* With regard to cholera we have 
enough proof to show that the poison of the disease is 
oontiwed in the discharges of people attacked. If 
any of these discharges, therefore, gain access to 
the body, either by mixing with drinking water or 
through the air, or in any other way, they are liable 
to bring about cholera. It behoves ns therefore to 
thoroughly destroy, by disinfectanta, whatever passes 

* Diphtheria is a malignant disease of the throat, back of 
nose, pharynx, and c ften the larynx. It is characterised by the 
formation of a thick, greyish, leathery membrane on the parts 
affected. It is a most fatal disease, resnlting from the intr^uo- 
tion into the body of a specific poison. It is contagions, often 
epidemic, and in someplaces endemic. It is id ways accompanied 
by a very low state of vhe system, indicating the necessity 
of giving stimulating nourishment freely. Alcoholic stimn- 
tents are often reqoired. Locally antiseptic applications are 
used with a view of bringing about the destruction bf the 
membrane aod its contained germs. 
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from the bowels of snob cases, and then have tbe 
material buried at a considerable distance from all 
houses, wells, and water-courses. 

Typhoid^ Enteric^ or Bowel Fever does not affect 
tbe people of India to the same extent that it does 
the Europeans coming to tbe country. A large 
number of young British soldiers are yearly attacked 
with this disease ; in fact, it causes among them a 
greater mortality than does any other disease. " It is 
considered b^ most authorities that the poison of 
enteric fever is a specific one, and that it is contained 
in the discharges of patients suffering from that 
disease. Others believe that decomposing and putrid 
human ordure is in itself sufficient, without any 
specific poison.* Many of us know, from personal 
experience, that dlarrhcea may arise from foul emana- 
tions from filth collections. Eyeentery likewise may 
be caused by the foul gases given off from human 
excrement, and particularly is this so when the excre- 
ment is from dysenteric cases. We do not mean by 
this that ordinary dysentery is infectious ; what is 
meant, is, that certain forms of dysentery are infectious 
in certain stages. We could give several instances 
that bear out this statement. The following two 
may suffice. In one of the Metropolitan hospitals 
of India, a patient was admitted with a very bad 
form of dysenteiy. Three other patients, whose 
beds were close to his, were soon attacked^ with the 
disease in precisely the same form. In another case, 
a surgeon, performing a 'post-mortem examination on 
the body of a patient who died from a severo form 
of dysentery, suffered from the disease within twelve 
hours. This occurred in mid ocean. 


The words ** specific poison ** here means a definite agent, 
either a germ or other virus which, by its introduction into 
the system, is capable of producing the disease. 


11 
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Various forms of sore throat are caused by the 
gases and particles of putrid organic matter and germs 
given off by foeoes* Occasionally in India (although 
more f^quently in England and elsewhere) di;pliihe» 
ria is brought about from the same cause. But these 
are not the only influences of the foul emanations 
from human filth. If we are constantly surrounded 
by such accumulations, we are obliged to inhale the 
products of fcecal fermentation* ; these in their 
dilute form bring about no sudden change in health, 
but they produce a subtle influence, far more danger- 
ous, because less felt : they bring about a lowering 
of the vital powers gradually, thereby rendering us 
less able to stand the effects of other disease causes. 
They often bring about headache, indig €stion,'\ dehi~ 
loss of appetite, and want of energy. 

If we consider what must be the effects of imper- 
fect removal of refuse on children, we are forced to 
the conclusion that it tends to undermine their con- 
stitution and to lead to defective gro^ th and develop- 
ment. § It often tends to cause an early death from 
some other disease to which those brought up to 
greater degrees of cleanliness would not have suc- 
cumbed. 

Enough has been written to show, that it is abso- 
lutely necessary to remove to a distance from dwell- 

V * Fermentation is the spontaneous conversion of an oi’ganic 
substance into now compounds, by the influence of a ferment, 
these ferments being apparently vegetable organisms of ex- 
tremely simple type, which, in their life, growth, and increase 
set up fermentation. 

t Dyspepsia, or inability to digest, absorb, and assimilate 
the food. 

t Weakness of body. 

§ Development is the process by which the different 
tissues and organs of the body are gradually fitted to fulfil 
their functions in the animal economy. 
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ings, all Lonse refuse (human and other) as soon as 
possible. In a large proportion of Native households, 
no^provision for such regular removal is to be found. 
Wnen questioned about it, the people tell us that this 
neglect has gone on for generations vs'ithout evil 
effects. This freedom from evil effects, however, is 
imaginary, not real ; we could cite many cases where 
high sickness rate and dlth accumulations go on side 
by side. We should be up and doing in this matter. 
Every house-owner or tenant should deem it of the 
greatest importance to himself, his family, and his 
neighbours, that the inside and outside of his house 
should not be polluted by filth collections. In many 
towns and cities like those of Calcutta, Bombay, Ac., 
we have Municipalities that do their utmost to reduce 
the evil effects of accumulated human filth. In vil- 
lages, however, no such authority exists. In this 
case the headman of the village should be held res- 
ponsible for the regular removal of filth, and for the 
due precautions against nuisances arising from this 
cause around villages. But it must be remembered 
that a municipal body, or the headman of a village, 
cannot see to the cleanliness of the interior of indivi- 
dual houses ; the inhabitant himself must do this. 
In cases w'here people will not do it of their own 
free will, it becomes necessary to compel them to do 
it, to protect thofr neighbours’ health. 

Methods op Removal op Human Excreta. — We 
come now to consider the ways in which the waste 
matters of the bowels and kidneys might be removed. 
Speaking generally these are divided into Wet and 
Dry methods. 

Wet Mefhod,^lji India, except at or near the seai- 
coast (as Calcutta, Madras, or Bombay, Ac.), the wet 
method of disposal of sewage is generally inappli- 
cable. By this plan is meant a system which aims at 
the immediate removal of all house refuse, water, and 
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liumau diBcbarges, tbrongh underground pipes. Tbe 
large or main pipes are laid along tbe principal streets 
or roads, and are joined by smaller or sub-main tuljes, 
wbicb run along tbe smaller streets and lanes, and 
these latter are brought into communication with eveiy 
house by means of house pipes. No sooner is any 
liquid or material deposited in tbe house drain, sink, 
or privy, than it is instantly removed to a distance 
from tbe bouse by these underground tubes. The 
only matter left to be disposed of, then, is the dry re~ 
ybse,— ashes, manure, &c., which is a comparatively 
simple undertaking. 

Nearly all authorities on sanitation agree with regard 
to the advantages of the wet method^ if it can bo carried 
out thoroughly. By it all matters liable to produce 
such diseases and other effects as wc have enumerated 
are removed continuously, instantaneously, and com- 
pletely. But to bo carried out perfectly the wet 
method requires that — (1) Water-closets should exist 
In all houses, and that these closets can bo regularly 
and thoroughly washed out after use, with a liberal 
quantity of water ; (2), that the large volume of sew- 
age produced by this system should be properly dis- 
posed of ; and (3), that the house-connections with 
the sub-main sewers be of the highest order of work- 
manship. 

The first and second of these factors are the most 
difficult to deal with, so much so, indeed, as to 
make sewage removal by underground pipes or sew- 
ers in inland India, with a few exceptions, almost im- 
practicable. In Calcutta, Bombay, and a few other 
places, all these conditions, favourable to the removal 
iy the wet method, are in existence. 

It is now a recognised principle of hygiene, that 
pure sewage should not be conveyed into rivers, for it 
renders the water altogether unwholesome. Authori- 
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ties are agreed, however, that if the sewage be previ- 
ously deprived of a large portion of its polluting 
agencies, there is not much harm in allowing the 
purified sewage liquid to flow into large rivers. 

Several methods have been invented to carry out 
this purification of sewage, but the two most in favour 
are what are known as Filtration and Irrigation, 
Filtration is usually carried out by allowing the sewer- 
water to flow on to a small plot of ground, the soil of 
which is porous, this soil having been previously so 
prepared as to permit of rapid passage of the filtered 
sewage liquid through it. The refuse sewer-water 
passes out by means of perforated drain pipes laid six 
feet deep. Rapidly growing vegetables or gi^ass may 
be cultivated in such soil. We are told by many 
authorities that the first few inches of soil contain vast 
crowds of little germs, which feed upon the foul 
bodies contained in the sewage that reaches the soil ; 
by this means, much of the poisonous material is 
removed, and the remaining liquid left less harmful. 
This liquid may then bo allowed to run into rivers. 
“ By irrigation is meant the passage of sower-water 
over and through the soil, with the view of bringing 
it as speedily as possible under the influence of grow- 
ing plants.” 

In most parts of India, for want of water or from 
the absence of a method to permanently get rid of the 
sewage, or from absence of natural facilities (as the 
contour of the ground), the removal of sewage by 
water cannot be adopted. Under any of these cir- 
cumstances, one of two things arises — either the mate- 
rial accumulates around dwellings, or it has to be 
removed daily, or at a few days interval, by means of 
carts. 

The Dry Method , — With the exception of the 
instances mentioned, the dry system (whenever a 
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fDothod is adopted) is that in general use in India* 
There are several varieties of the dry method, of which 
the chief are— the Oess-pool System, the Pail System, the 
Dry Earth System, the Midden, and the Privy System. 

1* The Cess-pool System. — This system is largely 
in use in India. It consists usually of an uncovered 
excavation in the ground, in communication with what 
is called a latrine, by means of a hucha channel. The 
latrine consists of two stones or bricks on which the 
user sits. His excrement is deposited on the ground, 
and flows into the cess-pool or cess-pit. These cess- 
pits are frequently situated in the public road, and 
fo;rm the most offensive description of nuisance with 
which we are acquainted. - This system is never ad- 
missible in towns, and we only name it to condemn 
it. Cess-pools may be permitted in solitary country- 
houses supplied with proper water-closets ; but when- 
ever they exist, they should always be situated at a good 
distance from the house, and should be regularly emp- 
tied. Further, they should be made) pucha, and lin^ 
with smooth hydraulic cement, and the communi- 
cating channel should be made of the same materials. 

This is, perhaps, the best place to say a few words 
about the sundass or midden-pit. This disgusting 
convenience consists of an excavation in the ground, 
which is covered over except at one point, over which 
people sit. The material deposited remains for months, 
and sometimes even years, without removal. In 
other cases this pit is really a small chamber in the 
basement of the house, having a tiny door through 
which the scavenger is supposed to gain entrance. 
We have seen several cases in which the pressure of 
the material within these small chambers has burst 
open this entrance door, and caused the putrefying 
ordure to flow broadcast on to the public roads. In 
general the disgusting condition of the interior of one 



GENEBAIi HYGIENE. 


127 ' 


of these closets, when the door is opened, is beyond 
description. The effect of the pent np and concen- 
trated poisonons vapours from such places at times 
leads to serious and fatal diseases. It is very surpris- 
ing to think that, living in a civilised country, at the 
present day, such evils should be allowed to continue. 

Such pits are frequently seen side by side with 
wells. In such cases, if the wells bo not very deep, 
and the sub-soil water low, there is often a direct flow 
into the well from the sundass or cess-pit ; under these 
conditions the people drink a form of dilute sewage. 

A sunclass or cess-pit in a house is absolutely dan- 
gerous to the inhabitants, and in all cases they should 
be at once done away with, and replaced by proper 
privies. This is one of the greatest sanitary improve- 
ments that could be effected in large towns and 
municipalites. 

The Pail System . — This method, in one or other of 
its various forms, is in general use throughout India. 
It implies, really, the use of a movable cess-pool, con- 
sisting of a pail or pan. The pail may be used alone 
or it may be mixed with ashes and house refuse or 
some deodorant. As a rule, in India, the pail is used 
without any admixture with foreign material, and it is 
emptied daily. It is a somewhat offensive and labor- 
ious system, yet in the present stage of our experience 
we cannot offer any improvement on it. 

A description of what is done in the large munici- 
pality of Chudderghat will enable us to understand 
the working of the pail system. 

We employ a conservancy establishment consisting 
of peons, scavengers, and bullock drivers. We 
have a certain number of water-tight iron night-soil 
carts, to convey the night-soil away from all public 
and private latrines situated within municipal limits. 
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Each cart has a certain area allotted to it, with its 
driver, peon, and scavenger. These men are respon- 
sible for carrying out their work in the given area, 
properly. In the case of tsenanas, female scavengers 
are engaged to enter and clean out the privies. 

The public latrines are placed in the most populous 
parts of the municipality, and consist of either corru- 
gated iron or masonry sheds, with compartments. 
Each compartment has a recess into which an iron 
pan or bucket fits. This pan is emptied of its contents, 
morning and evening, into what we call the “ inter- 
mediate receptacle ; these are elongated iron, 
cylindrical-shaped, utensils, having an air-tight iron 
cover. A sufficient number of these is attached to 
each privy to contain the contents of the pans, so 
that the latrines are always more or less clean. The 
night-soil is then conveyed to, and deposited in, places 
situated remote from all houses, wells, tanks, and 
water-courses. 

In private houses we have advocated the construction 
of masonry privies, with compartments to contain 
pans, and, so far, we think that the people appreciate 
the cleanline.S8 of this method, as compared with that 
of the Bundass or cess-pool. 

The pans, receptacles, carts, and latrines are regu- 
larly tarred ; and a large quantity of disinfectants are 
used to prevent smell arising in the process of clearing 
the filth. 

The plan above sketched, more or less modified, is 
that which is adopted in most of the inland towns of 
India. It is an exceedingly expensive and laborious 
one, but as we have remarked before, is that which 
appears in the present state of our knowledge to be 
the most efficient of the “ dry ” systems for a large 
Indian community. 
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To work such a system of removal as this in its 
perfected form, it is necessary to have a good conser- 
vancy staj9P, a sufficient number of carts and of public 
latrines, and a uniform description of private latrines. 
One public latrine of twelve seats is, perhaps, sufficient 
for 500 people. 

Our great drawback is the want of co-operation on 
the part of the inhabitants. In some houses we find 
sundasses, in others cess-pools or midden-pits, in others 
no form of latrine at all, the ordure being deposited 
directly on the ground. Were each house to have a 
properly constructed latrine with compartments and 
pans, our labour would be much decreased. 

The plan of private privy we recommend is simple 
and inexpensive. It consists of a few compartments, 
into which iron pans fit. These compartments are 
surrounded, except in front, by pucka masonry, lined 
with smooth cement, which may be readily washed, if 
necessary. In front of the pans is a small superficial 
channel which leads to the public drain or to a 
cistern which is periodically cleansed. 

Another modification of the pail system, and perhaps 
a less expensive one than the above, consists of deep 
circular pails, large enough to contain the ordure of 
six persons for a week. The people discharge the 
excrement into it directly. It is placed in a properly 
constructed and excavated cistern. The receptacle is 
removed weekly and replaced by a fresh one. Disin- 
fectants are used to prevent any foul smells. This is 
a very convenient form of pail for private houses, but 
it keeps decomposing human filth near the house. 

The Dry Barth System. — This is a plan in which diy 
earth is used as a deodorant and disinfectant in the privy 
pans each time the privy is used. About one and-a-half 
pounds of earth are used on each occasion. This is 
the method that has found most favour with Europeans 
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in India. It is qlean and devoid of unpleasantness. 
It can only be nsed under favourable conditions, 
however, and one of these conditions is, that the matter 
to be dealt with is not considerable in amount. Dry 
earth is an excellent deodorant, and contains in itself 

f orms which feed on the material with which it mixes. 

'or private houses in the districts, or near villages, 
for regiments of troops, or jails, this plan works 
excellently, but for a large community it is impiac- 
ticable. Why is it so ? Because the earth is sometimes 
difficult to obtain in sufficient quantity, and if obtained 
cannot easily be kept dry, especially in the monsoons. 
The most important objection to it, however, in large 
populations in India, is, that it has to be carted away 
with the ordure. The removal of one and-a-half 
pounds of earth from Hyderabad and Chudderghat for 
each person daily, would mean about 5,625 maunds of 
earth to be removed daily in addition to the human 
filth, that is, about 200 additional cart loads. 

The question now arises whether, excluding the 
water carriage system, there is any other dry method 
more suitable than the ones we have described. We 
think that for large communities, there is not. 

Village Latrines , — In the case of villages, the people 
could scarcely do better than resort to allotted fields 
for the purposes of nature, and, as the fields become 
covered with ordure, they might bo ploughed up and 
cultivated, or, they might use trenches, which should be 
placed to the leeward side of the village. These 
trenches should be about 20 feet long, 2 or 2| feet deep, 
and 1 1 feet wide. A part of the excavated earth is 
to be daily thrown into the trench, and when it is 
within a foot of the ground it should be filled up 
with the remaining earth and another pit dug. One 
is necessary for males, and one for females, and each 
trench should be surrounded by a cheap bamboo 
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matting. When an area of» say» one higah lias been 
used like this, it might be ploughed and used as a 
vegetable garden, or used as a grazing plot, and after 
a year or so re-opened for latrine trenches. 

Utilization of Human Refuse * — Human excrement 
is an excellent food for plants, and we should endeavour 
to assist Nature by placing on the soil what vegetation 
requires. Gardeners and village husbandmen in India 
are fully acquainted with this fact, but their prejudices 
prevent them from taking advantage of it. They take 
great pains to secure horse litter and gow dung, and 
all manner of house refuse for their Tckets ; but this 
sort of material is only about one -third as rich in plant 
food as night-soil is. The Chinese (the thriftiest agri- 
culturalists in the world), never waste a particle of 
organic matter that might nourish plants. 

If the excrement of each person in Hyderabad and 
Chudderghat was valued at 8 annas a year, and this 
were paid for it, a sum would be realised that should 
more than defray the expenses of its removal. This 
is, at present, all wasted. 

In some municipalities of India, the night-soil is 
prepared for the cultivator by digging shallow trenches, 
into which the ordure is deposited and then mixing 
the ashes of houses with it, drying and pounding it, 
finally selling the product as poudrette manure,^ 
This produces good crops, and is able to convert bar- 
ren into fertile soil. The money thus realised pays a 
large share of the expenses incurred in the removal 
of the night-soil. It should be known that in the 
drying process above alluded to, much of what is the 
best food for plants (ammonia, &c.) is volatilised^ 

* Manures are animal or vegetable (and sometimes mineral) 
substances introdnoed to the soil to accelerate vegetation and 
increase the production of crops ; substances used to improve 
the natural soil, or to restore to it the fertility which is dimi- 
nished by the crops annually carried away. 
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The pnre^ fresh night-soil is the best for this purpose^ 
und when we discover some cheap and yet efficient 
way of getting rid of its bad smell, it may be used for 
the puipose more extensively in India, As we have 
said before, the surface of the soil contains minute 
gerlns* that decompose the excrement of human beings, 
and thereby render it fit for food for plants. It may 
be said that no known system of preparation of sewage 
has as yet led to a profit ; but we do not want profit, 
we want to secure safety from disease, and keep 
ourselves in health. This comes first; profit is of 
secondary consideration. 

Final Disposal of Eumafi Excrement * — The night- 
soil from towns and municipalities is usually conveyed 
away to some waste-land situated remote from houses, 
or it is deposited m trenches. With regard to these 
trenches, we would state the shallower they are the 
better, for ultimate decomposition of human ordure 
goes on but slowly deep in the earth. The usual trench 
is about 50 feet long, 2 feet wide, 3 feet in depth. Even 
this depth is too great, and if enough land can be got, 
the night-soil should not be deposited at a greater depth 
than 2 feet. We would strongly recommend the cul- 
tivation of such land after a sufficient area has been 
covered with trenches, and filled up with excrement 
coated with earth. 

Public Latrines * — With regard to public latrines^ 
these may be any one of the many patent metal 
latrines (such as Hawbury’s, Richardson and Cruddas', 
either of which is simple, cleanly, and efficient), or 
they may be constructed of masonry, or well burnt 
brick. This latter is the worst material for use, ex- 
cept the common sun-dried bricks. In all cases the 
foundation should be good, and the surface of the 
basement smooth, so as to be easily washed. The 


* Hioroscopio vegetable organisms, chiefly bacteria. 
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latrines themselves should be placed at a distance from 
houses, or where they will not be a nuisance, and yet 
be convenient for use. 

Private Latrines. — In towns and immcipalities 
where the water-carriage system is not in use, the 
private latrines may be constructed of masonry or 
bricks, but whatever is used it should rest on a good 
layer of cement, and be covered by a smooth coating 
of the same material. A good foim of private privy 
is one consisting of small masonry pillars, leaving 
spaces, which spaces (circular or oblong in shape) are 
to contain the pans. The privy should be built outside 
the house itself, but within the enclosed compound 
wall. All compartments of the privy should be 
furnished with a metal pan having the same shape as the 
compartment. In large houses with many occupants, 
it will be necessary to have these pans cleaned out 
twice a day, a large cylindrical receptacle, with an air- 
tight lid, being used to contain the collected material ; 
this larger utensil is then ready to be emptied of its 
contents on the arrival of the night-soil carts. 

We do not advocate the construction of private 
latrines in densely crowded places. Tlie lower class 
people, at least, in such localities should, whenever 
possible, resort to the public latrines. Human ordure 
in compounds, even under the most perfect system of 
conservancy, is an abiding evil. In isolated houses the 
dry-earth system is the best that can bo adopted in India. 

Difficulties of Removal of PLuman Ordure from Gosha 
Latrines, — Under any system of conservancy, except 
the water-carriage one, it is difficult to keep gosha or 
zenana latrines in a satisfactory state. In the first 
place, the night-soil carts can only visit these places 
once or at most twice a day ; fmilier, the circulation 
of each cart is limited to certain horn’s, so as not to 
be a public nuisance. JVom the great privacy of 
12 
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unancLS^ the female scavengers have not that ready 
access to the privies that is Necessary to remove the 
aocumnlated excrement. If the woman cannot enter 
the compoimd at once, she is obliged to go on to the 
next. We mention this from an experience of the 
difficulties we have had in such matters, and we look 
on this as the greatest obstruction we encounter in 
the working of the conservancy department of the 
Ohudderghat Municipality. 

Mimicipal sanitary authorities cannot undertake 
to look after the cleanliness of the latrine of every 
house. This in private dwellings becomes a personal 
matter to the occupants ; each person 7mist look after 
the state of his own privy, and keep it in such a 
condition as to be neither a nuisance nor injuidous to 
his own or his neighbour’s health. 

The following example came iindcr oui’ own obser- 
vation, and will show how much may be done by 
individual action in sanitaiy matters. A village in 
Burmah, situated close to a military fori, was in a 
very filthy state ; the ordure and rubbish of years had 
accumulated around it. The troops occupying the fort, 
and the villagers, were constantly sick. We ordered 
the headman (or thoojee) of the village to get every 
person to clean up his house and remove all the filth, 
rubbish, and decaying vegetation from the piecincts of 
the village. They did so. Disease rapidly declined, 
and eventually disappeared, for the people were then 
compelled to maintain their houses in a proper sani- 
tary condition. Caste prejudices in India preclude this, 
but the principle is what we refer to. It may be stated 
that in every town or city where a proper system of 
removal of human filth (whether wet or diy, but 
especially in the former,) has replaced the barbarous 
oess-pits, middens, or sundasses^ the sickness and 
death-rate have been largely reduced. 
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CHAPTER XX. 

De Y Refuse and its Removal. - Diy refuse consists 
chiefly of garbage, the peelings and unused parts of 
ve^tables and fruits, ashes, house and street sweepings, 
and the droppings of horses, cows, and other animds. 
This refuse contains a considerable amount of orgmiic 
matter which rapidly decomposes, and in doing so gives 
off foul gases. The same maybe said of decaying vegeta- 
tion in gardens and houses. This takes place much 
more rapidly in the presence of water. It is very neces- 
sary, therefore, that it be kept cby ; no refuse water of 
houses or slops are to be mixed with it. Fui’ther, it is 
necessary to remove this material periodically, but we 
require some system to work on, in order that wo may 
efficiently remove the diy refuse from all parts of a 
town. The following plan is recommended : — 

Every house should have an earthenware, wicker- 
work, or metal utensil, with a water-tight lid, large 
enough to contain all the refuse of the day. This is 
to be emptied daily into large dust -bins that are to be 
provided by the municipality. This dust -bin is usually 
a corrugated iron receptacle of cylindrical or cubical 
shape. It should have a water-tight cover, and be 
large enough to contain the refuse of the area for 
which it is intended for the twenty -four hours. Rub- 
bish carts should come round daily and convey away 
the diy refuse from these receptacles. The carts should 
remove the diy refuse to a distance from houses, and 
place it so as to form heaps, which might later on be 
used as mamu'e. This material might then be sold. 
In depositing it we should be cai*eful that tlie du’ection 
of the wind is considered. This plan is simple, efficient, 
and cleanly ; it is done in most parts of Hyderabad and 
Ghudderghat. If this method cannot be effected, the 
rubbish may be coUeoted in central depots, and the 
ashes sold as manure. The dry refuse may be made 
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use erf to fill up excavations in the ground outside the 
municipal limits, — it should never be used to fill up 
old wells or hollows inside the municipality, nor should 
it serve for filling in the foundations of houses. 
In all cases the filling in process must be carried out 
rapidly, and the last two feet must be fiUed with dry- 
earth or moorum. 

The dust -bins are usually placed so close to the 
house that there is no labour in placing the house - 
sweepings, &c., in it at once. If we have a garden 
and a big compound, we may throw the dry refuse on 
the soil as manure. We should remove from our com- 
pound any jungle, shrubs y and fallen leaves that are 
about : aU these might be burnt at once. 

The dust-bins should be placed so as not to be a 
nuisance to others, and people should find out where'the 
dust-bin of their neighbourhood is situated, and use it 
when necessary. In the absence of a receptacle in 
houses a basket would do, care being taken to keep 
the contents dry duiing the monsoons. 


CHAPTER XXI. 


Drains and Drainage, 

Sewers. — In large towns and municipalities where 
underground sewers or diuinage pipes are laid into 
them, all the slops from our houses, from stables, 
factories, slaughter-houses, the waste water of wells or 
other water-supply, together with all human ordure 
and urine, find their way. When this, the waters 
carriage method^ is practicable, it is by far the best 
that can be adopted, but as we have mentioned before 
aewers require a lot of water to prevent the foul solid 
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matters sticking to them, and there must he a means 
of finally disposing of the large volumes of sewage 
that flow in them. The great advantage of this system 
is that it at once removes all the fflth from around 
dwdlings. 

In cities, towns, and villages, where such sewers do 
not exist, some provision must be made for removal 
of all surface liquids, otherwise the foul waste waters 
are thrown on the ground, soak in, and thereby pollute 
the soil, the air, and eventually the water of wells. 
In the absence of sewers our slops, &c., must be 
conveyed away in open surface channels called draim. 

Surface Drains, — "W e have learnt that refuse house 
liquid pollutes well water. The want of a proper 
drainage system is one of the defective points in the 
sanitation of Indian villages and towns. What one 
usually sees is an irregular kucha nullah or channel, 
excavated without any reference to the natural line 
of drainage ; so long as the refuse liquids are carried 
away from the immediate surromidings of the house, 
the people appear satisfied. The waste waters finding 
their way into such channels, do exactly that whiem 
they are intended to avert, — the liquid sinks at 
once into the earth, and the heat of the sun soon causes 
foul emanations to aiise around the house. In all cases 
the entire system of drainage of a town ought to 
be carried out on a definite basis. To effect this — (1), 
levels showing the natural fall of the ground should 
be ascertained ; (2), the main drains should be laid 
along the large streets, and sub -mains in lanes. All 
private house-owners or tenants should construct house 
drains communicating with these mains and sub- 
main drains. Into the house drains aU refuse house 
water should be thrown, so that no foul water may 
accumulate in or round the house. All such drains 
should be constructed of masonry. They should have 
a good, thick foundation of cement, and they should 
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be Kned with a smooth layer of the same material 
H this system is carried out properly, all the waste 
water of the entire town is conveyed away at once. 

Final Disposal of Drainage Liquids . — The question 
now arises; What is to become of this waste water? 
It should be conveyed to some distant place into some 
large ravine or hollow remote from habitations, or on 
to some cultivated fields. If possible, it should not 
be allowed to rxm into rivers without filtering through 
the soil to partially purify it. 

In large isolated houses with gardens, the slops may 
be conveyed in properly laid pipes into the garden. 
These pipes should be well joined up to the point at 
which they reach the garden. In the garden itself, 
perforated tile pipes may be used, which are to be 
placed underground, so that the water infiltrates the 
soil thoroughly. 

In towns and villages where drains arc not laid, 
the people should throw all refuse liquids into 
channels communicating witli cisterns in the house 
compound, which cisteins ai'O to bo periodically emptied. 
Cisterns, however, are always unsatisfactory; they 
cannot be cleaned out properly, the result is that the 
slops (rich in putrefying organic matter) overflow, 
permeate the soil, gradually get to the foundation,* 
and finally rising in the walls render the house damp, 
and give off foul odours within the house. This 
must Sways be considered but a temporary measui’e : 
if sewers are not or cannot be laid, sui’face drains 
are inevitable. 

The form of cistern best suited to a house is one of 
semi-ovoid shape, built of masonry, the stone being 

* ^JHhe^fomdaUm is that part of a building which is under- 
ground, on which the walls, &c., rest. Foimdations are usually 
made by providing a hard, impermeable base for the masonry 
or bridework, by methods which vary according to the position 
and nature of the soil. 
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laid in a thick layer of cement, and lined with a 
layer of the same material, so as to be smooth inside 
and present no irregularities to which solid matters 
may cling. If a garden be attached to the house; 
the cistern water may be thrown into it daily. 

Disposal of Dead Animals. — As soon as an animal 
dies, arrangements should be made for its immediate 
removal from the village, town, or municipal limits. 
This removal should always be effected before decay of 
the carcase commences. Municipal peons should, on 
their rounds, be on the look-out for dead dogs, cats, 
rats, &:c., and have them immediately conveyed from the 
muncipality or town. If the animal dies from an 
infectious or contagious disease, it should be covered 
with a layer of lime, and at once carted or carried out 
of the town, and buried deep in the soil, away from all 
water- sources. Dead animals of any description 
should not be thrown into dust -bins or mixed with the 
diy refuse. 


CHAPTER XXII. 

The House and its Sueboundings. 

The House. — There are very few houses or huts 
constructed as they ought to be. Well-to-do people, 
before building an expensive house, should get the 
opinion of a good engineer as to its plan. Poor people 
have no choice as to the house they occupy, or they 
are obliged to make it of the cheapest possible materi^. 
But every one should have an idea as to what consti- 
tutes a healthy house, and they should know something 
regai’ding the factors that contribute to its healthiness. 
These are chiefly the site and surroundings, 

/SeVe.— AH low-lying and hollow grounds should be 
avoided. Into these the water of the higher ground 
drains and collects, making the place damp and 
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unhealthy, especially in the moDsoons. The resnlt is 
tiiat the people ocoapying such houses are constantly 
snfiering from cold, chills, and fever. This fever 
comes mostly when the sun is diying up the ground, 
for at that time, the decaying vegetation gives rise to 
gases or germs that create disease. These gases 
or germs are the potent causes of ‘‘malarial ” fever. 
We should secure the highest available site for our 
house, if it bo otherwise suitable. We should live as 
remote as possible from jheels, marshes, and swamps, 
and avoid, as far as possible, the margins of rivers 
and tanks — at least 200 yar4s from them. 

If it is absolutely necessary to build on such places, 
they should be previously prepared by deep drainage 
and cultivation. If a marsh exists to the windward 
side of a house or village, the bad effects of the mala- 
rial air may be to some extent prevented by planting a 
belt of trees between tho marsh and the house. 

The most suitable soil to build on is one of a gravelly 
or porous nature. Avoid clay soils — they are damp, and 
give rise to rheumatism, chills, and fever. The ground 
around should not be contaminated in any way. De» 
caying vegetation causes malarial fever, therefore avoid 
ground that contains organic vegetable matter. 
Sloping ground is good for a building site, if the 
drainage of the higher parts be diverted. 

For the case of rich people, who can afford to pay 
engineers for a good plan of a house, we cannot profess 
to point out the requirements ; but for the houses or 
huts of the poor, we would lay down a few general 
rules. Their huts should be built after a good model. 
Say a dwelling for a family of five people is required. 
It is necessary to have two rooms at least, with a 
third forming the kitchen and cook-room. These two 
rooms may be small (ten feet by twelve), as may also 
be the kitohan (six feet by six). They should all be 
twelve feet high at least. At the back of the house 
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there should be a small yard enclosed by a wall. The 
yard should contain the house latrine* which should be 
free of access from behind for being cleaned out. The 
house should, in all cases, have a good foundation, which 
should be raised not less than a foot from the ground, 
and, if possible, the basement wall immediately above 
the level of the ground should be covered with.a layer of 
impermeable cement. Each room should be provided 
with two opposite windows, about a yard square 
each, which should open directly into the air. Each 
room should also have a door. In every case where 
possible, the house or hut should be surrounded by 
a verandah ; or if this be placed on one side only, 
it should be on that side where the sun shines most. 

The chief winds blow north-east and south- 
west. The long axis of the house should then be 
north and south, so as to meet the wind obliquely. 
The heihroom should bo thoroughly ventilated, and 
should be as free as possible from all furniture. Never 
keep food and dirty pots and pans or dishes in it ; 
the food gets spoiled by the air, and if the food itself 
is decomposing, it pollutes the air. No fires should 
bo made inside the house, unless there is a proper 
chimney to take away the smoke— the smoke makes 
the air impure. A properly constructed inside chimney 
helps largely to cause the air to circulate through the 
rooni, wdiether a fire is burning or not. When no 
fire is burning, the wind sweeping over the top of the 
chimney creates a vacuum which draws up the air 
from the room. Never burn charcoal in a room in 
which you are to sleep. Charcoal in burning gives 
out a gas called carbon monoxide^ which, if inhaled 

• Carhon Monoxide^ or carbonic oxide^ is a body obtained 
pure by passing carbonic acid gas through iron tubes over 
red-hot fragments of charcoal. It is a colourless, inodourous 
gas, and burns with a pale lavender hame. It is very 
poisonous. 
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in sufficient quantity, kills like opium* In France and 
other countries, many people die from this cause. 

Souse Sanitation , — A house should not be sur- 
rounded by too many trees. A few are good, for they 
serve to keep the soil and foundation dry, by sucking 
up the moisture ; they further keep the house cool, 
and afford a grateful shade. No jungle or shrubs 
should be allowed in or around house compounds. 
Fallen leaves should be collected and burnt. No 
animals should occupy houses used as abodes for 
human beings. One often secs syces living in stables, 
and covvs living under a common roof with gowlies. 
These animals make the air very impure. Further, 
their droppings give off odours and gases of an 
unpleasant nature. Tho droppings eventually dry up 
and crumble to powder— the particles being directly 
inhaled. If such animals are kept, all the refuse 
matter (droppings, urine, and other filth) created, 
should be removed daily. The manure so collected 
may be stored up in heaps, but such heaps shcyild 
be at a distance of at least 100 yards from all human 
dwellings. It may then bo sold as manure, or 
manufactured into fuel cakes.'*' 

The floor of such huts should be coated with clay 
every week. This is much better than cowdung for 
the reason above given. A mat might be provided 
without much cost. 

The house should be Umc-waslu d\ twice a year, both 
inside and out— this acts as a mild disinfectant. 
By whitewashing outside, we help to keep our 
houses cool in the warm weather, as the heat is 
reflected, or sent back, to tho air. 


• Or, Bratties, 

t Lime-water is prepared by mixing ordinary lime (oxide 
of calcinm) with water in proper proportion. 
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You should have your rooms and verandah swept 
regularly once a day. Do not wash the floor, for this 
creates dampness, which causes chill and fever. 

The p'lvy attached to the house should be kept in 
a state of perfect cleanliness, and this can only be 
done by daily removal of accumulated material, and 
by washing of the ground and pans attached to it. 

The house drains should be made puchat and com- 
municate with the public drains. They should be 
kept clean by pouring enough water into them every 
day. Cess-pools and sundasses should bo forbidden. 

The well in a compound should be kept from every 
source of pollution. Cess-pools and sundasses are 
particularly liable to affect the quality of drinking 
water. The water of the well may be supplied through 
a stratum of the ground which carries the ooze from 
a cess-pool or sundass^ The effects of this are not felt 
so long as the water is high in the well, for the pres- 
sure of the well water drives back the sub-soil water ; 
when the level of water in the well is low however, 
the well may be directly supplied through this ooze. 

Every house should be separate from the adjacent 
houses, so as‘to permit of free ventilation and prevent 
overcrowding and consc(iuont density of people. 
All streets and roads should be straight and broad, all 
old and dilapidated houses and disintegrating walls 
blocking up lines of roads should be knocked down ; 
they prevent free circulation of air around houses, 
and are often used for committing nuisances in. 

In all largo municipalities and towns there should 
be open spaces of ground hero and there in which 
gardens should be cultivated ; these might be used as 
recreation grounds by the people. Any such spaces 
in existence should be preserved, and no one allowed 
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to baild on them* All ditches and pools near houses 
should be filled up with earth. Pits are frequently 
created by people removing the earth for building 
huts. When they excavate the ground to a certain 
level, the sub-soil water flows into the pit. ' This is 
the origin of a large number of the superficial wells 
in many villages and towns. The water from such 
wells is very impure. 

These pits, if not formed into wells, are used for 
committing nuisances in, or for throwing rubbish into, 
which rubbish during the rains mixes with the rain 
water and makes the place very unhealthy. All such 
excavations should be filled up with earth. 

All houses should have arrangements for carrying 
off the rain-water from roofs into the house drains. 

DJiers, Wadders , — These are people who frequently 
arrive and erect sheds on the confines of villages, and 
make these their abode for a varying time. These 
people are very foul in their habits, and permit filth 
to surround them without making any attempt to 
remove it. 

They should never be allowed to place their sheds 
in the precincts of the village. They may, of course, 
live in the village like other people, if they keep 
their house and its surroundings clean, and do 
nothing to interfere with the general health. 

If we have to choose a house in a town or 
village, wo should try to get one in a wide street, 
where the adjacent houses are not too high, one with 
a proper number of windows and doors, and that has 
proper drains and latrine arrangements. 

The subject of House Banitailon foims one of the 
most important with which wo can deal. We should 
always keep our house free from the sanitary evils 
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vsre Have gone over. If a bonse is defective in 
construction and general arrangement, it will, in the 
end, cost ns mncH more than a House tHat is a little 
more expensive in its original construction. 

We Have already mentioned the case of a dirty 
village in iBurmah, near a fort, which created dysen- 
tery and fever. All the people of the village were 
made to clean up their houses and surroundings, 
and these diseases disappeared. In looking after the 
sanitary state of our houses a very small amount of 
attention daily suffices. This attention must be 
regular and systematic ; each person must consider 
himself personally responsible for the cleanliness of 
his own house and compound. Wc should remember 
that a filthy house may be the starting point of a 
disease that may spread throughout the community. 

People frequently grumble at the landlord of their 
house for not carrying out such fresh sanitary improve- 
ments as may bo required ; this is certainly often a 
grievance. But we should remember that it is not 
the landlord who suffers from the defects in existence. 
We must do all w^e can to help ourselves. li is never 
a necessity to live in a filthy , dingy, house, with 
unwholesome surroundings ; a little personal labour, 
and the laying out of a very small amount of money, 
is frequently all that is necessary to make an appa- 
rently unhealthy house habitable. One main neces- 
sity is to get rid of dirt, no matter whore it exists 
incur house ; wc should detest it in any form — never 
cover it up. We should love to he clean, and not only 
to appear so. The sanitary defects of the average 
house and hut in India are duo to ignorance and 
carelessness in the original construction and arrange- 
ment of the dwellings, which evils are further added 
to by the foul habits of the people. In these two 
directions, then, — house construction and change of 
habits,— -sanitary reform is most urgently demanded* 
18 
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Camp akd Jungle Life.— It often occurs in India 
tibat people are obliged to adopt a camp life during 
certain parts of tbe year. This is particularly so in 
certain departments — Revenue, Survey, &o. If we are 
to be any length of time in tents we should make 
ourselves as comfortable as possible. It is very advis- 
able to take every precaution, especially in winter, 
against catching colds and chills. The best way to 
do this is to take with you a sufficient quantity of 
warm clothes and bedding. With regard to bedding, 
it should be remembered that it is as necessary to 
have as much beneath you as above. Be careful as to 
the places where tents are to be pitched ; avoid 
hollow ground, or ground in which there is decaying 
vegetable matter, or that is damp. 

Yon should always have some sort of bedstead, so 
as to sleep off the ground. If this be not possible, 
sleep on straw or well-dried grass. 

In camp it is as necessaiy for us to attend to the 
sanitation of our tents and their surroundings, as it is 
in the case of houses and huts in towns and villages. 

Whenever possible take a few important medicines 
with you, in case they may be needed, especially 
quinine^ chloroclyne^ and ipecacuanha. 

Public Health Regulations or Sanitary Legis- 
lation. — We have been taught by experience, that 
sanitary regulations are necessary to guard the health 
of the individual and that of the public. Such sani- 
tary rules, when sanctioned by the head authorities 
in a State or Government, become part of the law of 
the land. To do anything forbidden in such laws 
renders the offender liable to punishment. Ignorance 
of these laws forms no excuse for the offender. If a 
man commits a theft and is charged with it, he is 
punished. In the same way if a man commits any 
nuisance, or does anything that is liable to be 
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mjErionB to the health of his neighbonrs, he should he 
punished. Those who are directed to draw up sani- 
tary rules for the people, make every allowance for 
local requirements and pe6uliarities. In some cases 
the enforcement of a sanitary law may be deemed 
a hardship, but we should consider that the object 
is to benefit the masses of the people. A trifling 
nuisance in a single instance may not be dangerous, 
but if every member of a community commits such 
a nuisance we should have a very great evil to 
contend with. The laws aim specially at protecting 
the people as a whole and not the individual. Sani- 
tary laws provide for maintaining water sources* free 
from pollution, our streets and lanes and private 
latrines, compounds and houses clean ; they aim at 
preventing the spread of contagious and infectious 
diseases. If we take the trouble to read the rules 
published by any municipality in India, we shall find 
that they are both just and necessary. A strict 
obedience to them will serve to remove that uttor 
selfishness that has for a long time prevailed amongst 
house and hut owners. Such persons will see that 
they are compelled to keep their premises in a sani- 
tary condition ; they will recognise that dirty houses 
and surroundings are dangerous to their own and 
their neighbours’ health. It behoves every one to 
obey these rules, and this obedience should be a 
matter of pleasure, and not prompted merely by 
the fear of punishment. 

Municipalities, — A Municipal Corporation is a 
body of educated persons, chosen either by the Govern- 
ment or by the people (usually a certain number 
by both), to protect the public health and enforce 
sanitary laws in the area situated within the muni- 
cipal limits. The municipal body are also expected 

* The main water souroes are — rivers, streams, wells, tanjCB, 
lakes, and artificial reservoirs. 
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to effect such sanitary reforms as are likely to preserve 
the people from disease. The municipal is the oldest 
system of sanitation, and it is particularly well suited 
to India. It dates back from the time when the Aryan 
Hindoos crossed the Indus — over 2,000 years ago. 
In those days, however, the stringent measures now 
adopted in the hygiene of towns were not so necessary, 
for the people generally lived in small communities 
and led simple lives. It differs very much when we 
have, say, 300,000 persons packed together in one town 
to deal with. Further, it is now well-known that 
the march of civilisation carries with it its train of 
sanitary evils, which it is our duty to try and 
counteract. 

Most large municipalities are now marked out into 
divisions, and over each division one of the members 
of the municipal committee (called a Municipal 
Commissioner) is appointed. We should find out who 
is the member for the division we occupy, in order 
that we may represent any nuisances arising in the 
vicinity of our house. 

Municipal Taxation. — S faie taxation is money paid 
by the subjects of a sovereign, for which they obtain 
security of life and property. But in addition to this 
there is another form of taxation, called municipal 
taxation. By this is to be understood, the payment of 
a certain small sum of money by the inhabitants of a 
Municipality, in return for the great number of bene- 
fits that are conferred on them by the guardians of 
the public health — the Municipal Commissioners. A 
tax for this purpose may bo directly imposed upon 
persons occupying holdings within the municipal limits 
according to their means and property, upon the 
annual value of property (house-rate), on carriages, 
horses, &c. (wheel, carriage, or horse-tax), for pure 
water supplied, <fec. 
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Many people think that such tax^btion is unjust; 
that very little benefit is conferred on them in 
exchange for the taxes paid to the municipality. Let 
us enumerate a few of the items attended to by them, 
and then we may judge for ourselves in the matter. 

1 . The Municipal Commissioners see that the water 
used from wells and tanks is not contaminated; 
they build parapet walls around, and periodically 
clean out and deepen wells. They prevent the people 
from fouling the water. In many towns they have 
provided public water works, by means of which the 
water is conveyed to the doors of the people. 

2. They light up our streets at night. 

3. They provide public latrines, and daily or 
periodically remove the contents, both from these and 
from private privies. 

4. They provide sowers, or lay main and sub-main 
drains, to remove all the refuse water from our houses, 

5. They keep the roads and lanes in a state of 
repair, and have them regularly swept, so that the dried 
up particles of dirt may not injure our lungs, eyes, 
and clothes. They cart away the dry refuse collected 
from road sweepings and from houses. Further, they 
water our roads. 

6. They see that the vendors of food do not expose 
for sale any vegetables, food, meat, broad, rice, dha% 
atta, or other kinds of food that are unwholesome, and 
if such food is exposed, they see that the vendors are 
punished. 

7. In times of epidemic diseases they provide us 
with hospitals to be treated in, or, if necessary, send 
medicines to our houses. 

8. They prevent our neighbours from doing any- 
thing that is likely to be injurious to our health. 
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There are many other points attended to by muni- 
cipal committees, but these are enough to show that 
our welfare is looked after to no small extent by them. 

It is unfair that a government should defray the 
expenses incurred in these different ways. To our 
mind the granting of money by governments for 
such purposes is like giving alms. We should not 
like to roam about the streets asking for money and 
food ; nor should we like to go to our neighbours 
and say, We came to beg for money to pay for the 
laying of a house drain, or the payment of the monthly 
sidary of a scavenger. 

It is necessary and unavoidable that we contribute 
our share, no matter how small it be, towards defray- 
ing the expenses incurred in municipalities to keep 
our surroundings in a sanitary state, to preserve our 
health, and protect us from disease. Remember that 
no one receives any profit out of it ; — the tax -payers 
themselves are the only gainers. Whatever is carried 
out by municipal corporations is for our good. When 
such matters as we have referred to are under the 
guidance and supervision of an educated body of well- 
chosen men, they are carried out more uniformly and 
economically than could be done by private individuals, 
collectively. The members of the municipal com- 
mittee are always so settled as to be representatives of 
the main classes of the community. 

Vital Statistics. — Vital statistics may be consi- 
dered to be a branch of sanitary science, and that 
branch of it which deals with the application of 
figures to human life. Their object is to show us 
wmt degree of healthiness or unhealthiness prevails in 
the country, and in different parts of it, in towns and 
in the several division of towns, and in villages. They 
point out at a glance what part of a town is most 
unhealthy, and thereby direct our efforts to insanitary 
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places. Vital statistics are most oseful to sanitary 
officers, for by such figures they can tell at once the 
actual s^te of health of a place. Further, by such 
statistics, we are enabled to tell to what extent vaccina* 
tion prevents small- pox, and to what extent epidemics 
of special diseases are fatal. In preparing such 
statistics there are many points taken into account. 
The principal are— (1) The annual mortality, that is, 
the deaths in a year out of a certain number, which 
number is usually taken as 1,000; (2), the annual 
rate of increase or decrease of the population, that is, 
the excess or diminution of births over deaths ; (3), 
the actual causes of death ; (4), the relative amount of 
sickness to the population ; (5), the number of births 
per 1,000 per annum ; and (6), the relative number of 
live to still-hirtlis. These and other points of great 
value, but of less popular interest, are brought out by 
vital statistics. 

In nearly all municipalities now, we have laws 
imposing on inhabitants the necessity of registering 
every birth within a certain period after its occurrence. 
The registering office may be a police-station or the 
court-house, or some specially appointed place in the 
municipality. The same holds good with deaths ; a 
death must be reported invariabl v within 48 hours of 
its occurrence. This report should give the name, age, 
and sex of the person deceased, and the name of 
disease that caused death, — this latter should be, if 
possible, certified by a medical man. This practice 
would be a great safeguard against homicide * in its 
various forms. 

Public and Pauper Hospitals , — In every civilised 
state there are hospitals for the treatment of the poorer 
classes, or for those who cannot afford to call in a 

*E(micide is the killiog of one man, or hnman being, by 
another. 
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doctor to treat them at their homes. Such hospitals 
are kept up either at the expense of the State treasury 
or by private donations and contributions. Sometimes 
both fliethods are combined to defray the expenses of 
these institutions. Government educate men to serve 
in these hospitals as doctors. At each hospital a proper 
establishment is kept to look after the sick, and medi- 
cines of the best kind are supplied. All persons coming 
for treatment get every attention shown them, and are 
treated free of charge. In this State the same privi- 
leges are in existence. The Government have now 
established dispensaries and hospitals in almost all 
parts of these Dominions, which are in charge of 
medical men thoroughly qualified to carry out the 
work entrusted to them. That a large amount of work 
is done in these dispensaries and liospitals is shown 
from the fact that in the Fasli year 1206, 310,000 
patients were under treatment in them. Amongst 
certain castes of Hindus and others, there appears to 
be a great dislike to coming to public hospitals for 
treatment ; they think that by so doing their chances 
of getting better are lessened. The contrary is the 
case. In all serious cases of illness in the houses of 
the poor, the patient cannot get in his home that 
attention he requires. As a rule, he is living in an 
insanitary house, with a deficiency of air (and that air 
foul), and receiving much less care than he would in 
a hospital ; in short, he is in a state of poverty with 
all its evils and miseries. Yet he prefers this squalor, 
wretchedness, and affliction, to going to a hospital, 
specially constructed for the care of the sick poor, a 
hospital with a good establishment, good food, and 
good medicines. When his disease assumes a fatal 
form, he frequently, as a last resource, comes to hospital. 
At this period medicines are of little avail. Doctors 
are as incapable of dispelling fatal diseases by charms 
as other people are. Failing to go to the hospital, the 
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unfortunate pauper interviews a quack, 'hoharaj^ or 
who frequently gives some powerful medicine 
that does more harm than good. These quacks know 
nothing about the scientific treatment of disease. How 
can they? they have had no special education or 
training in it. 

A poor man therefore should always go to the 
public hospital or dispensary in his town or bustee 
if he feels unwell. By doing so, he gives himself 
every chance of being able to return to his work soon ; 
he should never allow the disease to remain until 
there is no hope of its being cured. 

We must remember that such hospitals are only 
intended for the treatment of the poorer classes ; 
wealthy people, in taking advantage of them, carry 
out a species of fraud. This does not, of course, refer to 
emergencies, but to ordinary every-day practice. The 
well-to-do should send for a doctor to treat them in 
their own houses. In all cases we should do whatever 
the doctor tells us, otherwise we decrease the chances 
of our rapid recovery. We should go to one doctor 
and have no other. We should not allow meddlesome 
people to interfere with our doctor^ s advice or treat- 
ment ; nor should we bo constantly changing our treat- 
ment. Never go to Icoharajs^ quacks, or charlatans, 
and never rely on those who profess to be able to 
dispel disease by charms, or by casting out evil spirits. 

Use of Patent Medicines. — Many people are 
constantly using patent medicines in the most indis- 
criminate way. This is a very bad practice. The 
composition of patent medicines is usually kept secret, 
and we should never take any drug if we do not know 
of what it consists. 

Some persons, oven when well, are constantly dosing 
themselves with medicines of some kind, especially 
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aperient pills, or ‘‘opening** medicines. They even- 
tually disturb their inside to such an extent, that in the 
absence of some powerful purgatives their normal 
function is not carried out. When cholera is about, 
the use of purgatives is really dangerous, unless pre- 
scribed by a doctor. It is wrong in principle to take 
medicines if you are in health, and the only exception 
to this is in case you live or work in a malarious 
district, where the habitnal use of small doses of 
quinine prevents ague and its allies. 

Except for simple complaints, you should not use 
medicines without consulting a doctor. If you are 
obliged to prescribe for yourself, never take anything 
but the simplest remedies. Never take a powerful 
or poisonous drug, unless it has been specially ordered 
by a physician. 

Sale of Poisoxoos Drugs. — We might hei'e 
mention that native medicine vendors, or pausarirff. 
are, throughout a great part of India, allowed to sell 
poisonous medicines to any one wishing to purchase 
them. Yearly a largo number of fatal cases of 
poisoning arises from this cause. Opium,* arsenic, f 
nux vomica, J preparations of mercury, &c., can all bo 
had in large quantities if necessary. Almost weekly 
we see cases of mercurial poisoning from the ignorant 
use of Tushapnor,^ In England such poisonous drugs 
are not allowed to be sold unless prescribed by a 
physician. Their sale should be prevented here also. 

♦ Opium is tlie dried juice of the poppy, grown abundantly 
in India. 

f White arsenic or bunkya is that sold in the bazaars. 

XNua vomica is tlie seed which yields strychnine. 

§ A very impure comixjund of mercury is freely used by the 
people of India as a medicine. It is known as rusTcapoovt and 
consists of a mixture of corrosive sublimato and calomel. 
This is highly dangerous to use. 
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Disinfectants. 

A disinfectant is an agent that is capable of 
destroying putrid or decomposing organic matter, 
and of preventing the action of germs causing disease, 
or destroying the vitality of such germs. Deodorants 
are substences that remove foul smells. Some of these, 
as charcoal, by oxidising the body causing the smell, 
are both deodorants and disinfectants. Others, as 
tobacco, camphor, &c., merely hide smells. AntU 
septics are bodies which prevent putrefaction. 

Disinfectants should be kept in every household ; 
yet their use should not interfere with an abundant 
supply of /res 7 j ah; nor does their presence remove 
the necessity of cleanliness in its widest meaning. 

The most useful disinfectants in India are — heat^ 
sul])hurou8 acid, carholic acid, ghcnyle, MacDougaVs 
powder, Galverfs carholic poiodei\ sulphate of iron, 
sanitas, charcoal, lime, and chloride of lime, and chlo- 
ride of zinc. 

Heat as a disinfectant may be dry or moist. Dry heat, 
as a rule (except that of the sun), can only be made 
available when the things to be disinfected are small 
in bulk. This form of disinfection may be carried out 
in a sort of baker’s oven, having wooden cross-bars 
on which to hang the articles requiring purification. 
Moist heat as a disinfectant is chiefly useful in 
disinfecting soiled clothes of patients suffering from 
cholera, or infectious diseases. The clothes may be 
steeped in the boiling water. Articles of furniture 
may also be purified to a certain extent, by pouring 
boiling water upon them. 

Sulphurous Acid for disinfecting purposes is g^er- 
ated by burning sulphur on live coals. It is chiefly 
useful for fumigating rooms that have been rendered 
infectious by small-pox and cholera patients. Large 





S miiiiios of snlphtir are to Jbe used— a pound at least 
Ofery 1>000 cubic feet of air space, and before 
O(miiiienoing the btroing process all the doors, win* 
dows, chimneys, chinks, or other apertures communi- 
cating with tne outside air should be closed. After 
the smphur fires within have become extinguished, the 
doors, windows, &c., should be opened, and currents 
of air allowed to pass through them for six hours. 

Oarholic Acid is a valuable disinfectant, but it is 
poisonous. It is commonly used mixed with some 
simple or coloured powder, in which form it is much 
safer. Such powders are found in Mac Dou gal’s 
powder, and Calvert’s carbolic powder. For the disin- 
lection of drains, privies, and bath-rooms, a solution 
of carbolic acid is much more effective than the 
carbolic powders. The solution should not be less 
than one part of acid to 50 of water, and in this form 
it may be sprinkled about the room, or the floors of 
a sick chamber may be washed with it. In case of 
infectious disease, the sick may be screened off from 
the healthy by a sheet, saturated with the carbolic solu- 
tion, hung outside the door. All infected linen from 
the sick patient should bo steeped in sucli a solution, 
before being removed from the room. For this latter 
purpose carbolic acid solution is particularly useful. 
Phknyle is a very convenient preparation for these 
purposes. 

Sulpliaie of Iron is a cheap, although a weak, dis- 
infect^t. It can always be got in the bazaars. It 
cannot be nsed for disinfecting clothes, for it would 
iron-mould them. Its use is limited to drains, ccss-pools, 
aundasses, and rubbish heaps, for all of which it is very 
satisfactory in a state of solution. 

Charcoal is a disinfectant as well as a deodoriser. 
It contains in its meshes eighteen times its volume of 
oxygen, which is capable of oxidising any organic 
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matter with whieh it is brought into contact* If the 
air of a room is impn^ and no proper ventilati^ 
arrangements are available, charcoal, suspended in 
open network ba^ets, is a simple and usefiu pander ; 
it is also useful in purifying cess-pools and dltby 
cisterns. 

Ordinary Lime is a cheap agent with feeble disln-* 
fectant properties. A layer of it laid in offensive 
drains of filthy accumulations, removes foul smells. 

Chloride of Lime Solution is a powerful disinfec- 
tant, and may be used to disinfect clothes, furniture, 
and walls of rooms. 

Chloride of Zinc is likewise a powerful disinfec- 
tant, and may be used in much the same way as the 
chlonde of lime. 

Every house should contain some disinfectant. 
Cheap disinfectants of some kind are always procur- 
able in the bazaars. In cases of necessity the houses 
of the poor can, in most municipalities, be supplied 
with disinfectants. 


CHAPTER XXIII. 

On Light. 

Influence of Light on Health. — We cannot 
overrate the influence of li^ht on health. A house that 
is constantly in a greater or lesser degree of darkness, 
is, as a rule, unhealthy to live in. This is especially 
seen in houses that are placed low down, and in 
valleys, where the shadow of the adjacent hiUs keeps 
out the sim’s rays for the greater part of the day. 
It is also seen in the case of small and low houses 
surrounded by tall ones, or in houses surrounded 
by too many ^ees. 

14 
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light plays an important part in carrying out the 
functions of all animal and vegetable life. When the 
sun fails to shine for two or three days together, we 
feel dull and depressed. When it appears again our 
spirits brighten, and we become once more happy. A 
l^d beggar, on being asked what he most willed to 
see, replied : “ The light of the sun.” The first thing 
a baby takes notice of is light. He stares at the 
windows or at the candle or lamp. 

In India, as a rule, we cannot complain of defi- 
ciency of light. In densely populated and closely 
packed houses, however, the light is often shut out. 
In some parts of the world, as towards the North Pole, 
people are for six whole months in utter darkness. 
Their day and night each lasts six months. 

Light helps in many ways to make us happy. It 
enables us to see and love all that is beautiful in 
Nature. When we ai'e happy, all things we do afford 
pleasure ; we can then eat better, digest our food 
better, and take some interest in our daily work. We 
should remember that it is a large number of apparently 
trifling pleasures in life that make up this world’s 
happiness. We should always endeavour to live in 
houses that are bright and cheerful. A plant that is 
deprived of light soon loses its natural colour, and 
be^mes pale and white. If two or throe generations 
of this plant are produced under the same conditions, 
the plant dies out. In plants growing within houses, 
we notice that the growing leaves and the flowers 
alwajs face the light, and even the cntii’e plant itself, 
tends to grow towards the light. The branches that 
cannot get any light wither away or die off. In the 
absence of light the nutrition of plants is interfered 
with» 

In the chapter on “Air” we referred to the green 
colouring matter of leaves^ taking up the carbon and 


* This green colouring matter is called Chlorophyll, 
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giving mt the oxygen of the carbonic acid gas of the air. 
This change can only be carried out in the presence of 
light* In our own blood the red blood cells contain 
a colouring matter"*^ which is able to take away the 
oxygen from the air and use it for the body; this 
also is best carried out in the light. In the absence of 
light wo get pale, out of hesdth, and subject to all 
sorts of mseases. Children constantly dwelling in 
dark houses arc often dwarfed in stature, thin, and 
weak. 

If you wish to prevent a bird from singing you 
cover up its cage ; a bird sings only when it is happy. 
In schools it is particularly necessary that there should 
be plenty of light. 

The above refers to natural light— the gift of the 
sun. It is also necessary that we should have artifi* 
dal light. This is supplied in the form of lamps (in 
which common or mineral oil is used), candles, gas, or 
the electric light.f Except in some of the large towns, 
gas has not been brought into general use in India 
yet. It may be said, however, that for convenience, 
wherever possible, gas should be used. Gas lights 
destroy more air than oil lights, therefore in houses 
with gas we must provide for more ventilation. Mine- 
ral ofl. lamps give very good light. Special lamps are 
used for particular purposes, but it is the reading 
lamp, and lamps used for close work, that are so 
important. We shall refer to this shortly. 

Large windows and properly placed doors, allow 
lots of light, as well as air into Ike house. The inside 
of the walls of rooms should not be painted a dull 


♦ The oolouring matter of the blood is called hwtnoglohin. 
t Electric light is produced by heating a suitable body to 
incandescence by causing a current of electricity to pass through 
the body. The substance usually employed lor the purpose is 
carbon. 
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colour. Abundance of light in a room wUl indicate 
where dirt lies, and what places should be cleaned. 
Large doors and windows further allow light to enter 
rooms late in the evening, so that you save oil and 
candles. 

It is exceedingly injurious to the health of women 
and children to be pent up in the small dark rooms of 
some zenanas. 

We must not, on the other hand, expose ourselves 
to the direct rays of a warm sun, without being 
protected by an umbrella and proper head-dress. 
Children often get severe fevers and headache from 
doing this. Those who have to work constantly in the 
sun for their daily bread get accustomed to it. 

Snakes, rats, &c., come out in the dark. Abundance 
of light keeps them away. Schools should be always 
bright and cheerful. On one occasion a school was 
surrounded by a large number of tall trees, which 
prevented light entering the windows. The children 
were found to be constantly ill and dull. The trees 
were cut down, and the pupils recovered health. 

Reading Light . — The light for reading by should be 
steady, uniform, and suiheient in quantity, but not in 
excess ; the print or other work on which the light 
falls, should be properly illuminated, but the eyes ought 
to be protected from the glare of the light itself. If 
these conditions are fulled, artifici^ light is no 
more injurious to the eyes than is daylight. If the 
eyes are normal, a person may go on using this arti- 
ficial light for a considerable time. In many of the 
business offices in large towns in England, the work is 
carried on by gas light all day. The use of the common 
chiragh for reading or any close work, is bad for the 
eyes — ^it ^ves a dim and varying light, and smokes. 

is a single candle, but two candles protected by 
proper glass chimneys, are very convenient to use and 
not injurious to the eyes. 
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The lighting of streets is necessary to prevent 
accidents. No carriage or vehicle of any sort should 
be allowed to move at night without lights. 

Offensive Trades, and Trades injurious to 
Health. — Almost all offensive trades owe their 
unpleasantness and injurious effect on our bodies to the 
decomposition of animal matter* In this decomposition 
various foul- smelling gases are constantly being given 
off, which in some cases spoil the air of the entire 
neighbourhood ; — as an instance, we need only refer to 
the disgusting smells arising from badly-managed 
tanneries. 

It is one of the privileges of all free people to be 
supplied with air. Air is not the property of any one 
person, No one has a right to contaminate his neigh- 
bour’s air. It is not an outrage upon his neighbours 
if a man alone breathes the air he vitiates. But air 
obeys the laws of all gases, rapidly diffusing ; there- 
fore all the inhabitants of an area in which an offen- 
sive trade is carried on are equally affected, — in other, 
words, the man engaged in offensive trades inside 
towns and biistees^ takes to himself the right to render 
unfit for breathing the air which is common property. 

We would strongly urge the prevention of all such 
trades within villages, towns, municipalities, and cities ; 
and further, that properly-chosen places be allotted 
for them. 

We will now enter into the consideration of a few 
of these trades. 

Slaughter-houses. — Decomposition of animal 
matter and garbage is the chief cause of the injurious 
influence of slaughtering animals within unhabitated 
places. In the process of killing, large volumes of 
blood flow over the ground and so^ into it. Following 
this we have the clearing of the entrails, their oontento 
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being scattered about tbe daugbtering^ place ; decay 
soon begins, and continues until the next day’s slaugh- 
tering commences. If there are drains, the blood 
flows into them, but its offensiveness does not cease in 
them, for instead of being limited to the area of the 
slaughter-house, it becomes diffused, and putrefaction 
of this animal matter goes on along the entire line of 
the drain. Such processes as these are bound to affect 
the health of those around. Any one who wishes to 
verify these statements, and to ascertain the nature of 
the nuisance, has only to visit any large and neglected 
slaughter-house — that is, one neglected as to its 
sanitetion. In one of the large slaughter-houses of 
Chudderghat (in Bagum Bazaar), several hundred 
sheep and goats are said to be slaughtered daily. The 
offal, dung, &c,, of the animals remain on the ground 
sometimes for days, and the soil is satoated with 
the decomposing blood that has soaked in it. The result 
is a condition unspeakably revolting. In all munici- 
palities, towns, and villages there should be a special 
.place allotted for the slaughteiing of animals. In 
villages this may be conveniently canied out under 
trees at a distance fi'om the village ; but in large 
municipalities, towns, and cities, it becomes necessary to 
erect proper slaughter-yards in the outskirts. 


In making such slaughter-houses I would urge the 
necessity of attention to the following rules Slaugh- 
ter-houses should be at least fifty yards from all 
dwelling houses. They should be thoroughly ventilated 
hy being in direct communication with the external air 
on all sides. In most cases a simple shed surrounded 


by walls, of proper height, is all that is required. The 
beams ol the shed should be provided with hooks on 
which to suspend the slaughtered animals. The site 
for the slaughter-house should be approved of by some 

r 3on or persons in authority. Lairs for cattle should 
provided in an adjoining yard. The floor of the 
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slaughter-house should not be below the level of the 
surrounding ground, A cistern for abundance of 
water shoiJd be supplied to keep the place clean. 
The floor should be paved and covered with smooth 
cement, and should have a slope, inclining to a channel, 
which should be laid all round. The channel should 
run into 9. removable receptacle or to a smooth -lined 
cistern. The slaughter-house should be properly 
drained, both within and without. The surface of 
the walls in the interior of the slaughter-house should 
be covered with hard, smooth, hydraulic cement, to a 
height of three feet. No water-closet, latrine, or 
cess -pool should be constructed within the slaughter- 
house. Municipalities ought, as a rule, to -vuidertake 
to keep slaughter-houses clean, and not depend on the 
butchers to do this. The slaughter-house should be 
cleaned daily. 

Tanneries. — The sanitary evils connected with the 
slaughter of animals do not cease in the shambles. 
Frequently there are several other trades carried on 
close to the slaughter-houses. The chief of these is 
that of tanning, AU tanneries should have in connection 
with them a complete and efficient system of masoniy 
drains. Each drain should terminate in a main drain, 
and this latter should lead to a cistern of such capacity 
as to contain one day’s refuse liquid. All cisterns used 
should be built of masomy, and lined with smooth 
cement. The cisterns should, if possible, be covered. 
All the refuse material used in, and produced by, the 
trade should be periodically removed. At the close of 
each working day, every part of the tannery should 
be thoroughly swept and cleaned. 

Cemeteries. — ^The maimer of the disposal of the 
dead of the large towns in India is a matter of great 
importance. It is now generally held (hat cremaiion^ 
or the burning of the dead, is the most speedy, cleanly, 
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economical, and wholesome method of paying this 
final tribute. But caste prejudices and custom among 
certain classes render disposal by burial for the 
present the most popular method. The existence of 
graveyards are at present inevitable. Regarding 
fliese we will lay down a few general mles. 

In no case should they be placed within* the town 
or village limits. They should be situated apart 
from human habitations, and yet not so remote as to 
be inconveniently far. They should be distant from 
water-courses and wells. The size of the graveyard 
will depend upon the population and the annual mor- 
talily. It should be large enough to last for at least 
fifty years. It should be surrounded by good walls, and 
should be split up into a certain number of partitions. 
No corpses should be buried at a depth of loss than six 
feet, and no two bodies should ever be laid in the same 
grave. 

In certain towns burial has been carried out through- 
out the populated area. For example, in Hyderabad 
and Chudderghat there is scarcely a plot of ground 
200 yards square in which burial has not taken place. 
In many of the graveyards, so closely have the bodies 
been packed, that in some cases, on removing six inches 
of earth decaying human bodies are brought into 
view : in other cases, even such disturbance of the soil 
is imnecessary. In digging a gi’ave, it often happens 
that the pickaxe comes into contact with the skull of 
a decaying body. Such revolting occurrences as these 
should cause us to observe some rules with regard to 
the interment of the deceased, and if the above direc- 
tions are followed, a great deal in this direction will 
be effected. 
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SECTION II.-PERSONAL HYGIENE* 
CHAPTER I. 

Cleanliness and Sthucture of the Skin.— -To 
enable us to understand the manner in which the 
warmth of the body is kept up, the way in which 
clothes protect us from changes of weather, and the 
use of a daily bath, it is necessary for us to know 
something about the structure of the skin. 

Cutis and Cuticle^ — The skin is composed of a swjtwy- 
Jicicd and a deep layer. The superficial layer is called the 
cuticle or scarf skin^ and is that part which is raised by 
a hlister\^ or when hot water falls on it. The deep 
layer ^ called also the cutis or true shifiy is made up of 
nerves and blood vessels bound together by an elastic 
and fibre-like tissue. The superficial layer, on the other 
hand, is bloodless, and when damaged does not give 
rise to pain, nor does it feel heat or cold. 

The cuticle consists of many layers of very minute 
flat cells. These are always being shed from the 
surface in the form of scurf, but are as constantly 

* The phrase ‘‘ i)er8onal hygiene ” has a wide meaning, and 
refers to all those conditions of the body that can in any way 
affect health . It is convenient in this section to consider also the 
immediate surroundings of the individual, and their effect on his, 
weU-being. We have already said that the greatest reforms in 
sanitary matters are to be effected by the attention of eachmember 
of the community to all that concerns his personal condition 
and the state of his surroundings. Each person is responsible 
for the entire cleanliness of himself, his house, and its immediate 
surroundings. If he recognises this and carries it out, he will 
promise for himself freedom from sickness. Wo shall now pass 
on to consider the ways in which the personal condition may 
be affected. 

t A blister is a part of the cuticle raised by the effusion of a 
serous fluid beneath, but here the term is applied to any agent 
^pable of producing this effect, such as Cantharides or Spanish 
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being ^^newed by the true skin situated beneath. 
The microscope shows lUs that the cells of the deep 
layers of the cuticle are round, and that these round 
cellB become flattened as they approach the surface. 
There are millions of these flattened cells in a square 
inch of skin. 

Use of the Cuticle ^ — In all those parts of the body 
that are liable to friction and injury, such as the 
palms of the hand, soles of the feet, &c., the cuticle 
is thick. By constant use the cuticle becomes hard 
and homy. People who have always worn boots and 
shoes cannot walk on rough ground bare -footed with- 
out discomfort, as we see some little native children 
do, whose feet have become hardened. The black- 
smith handles hot iron without pain, and the mason 
works in lime without corroding* his flesh. 

In the deeper layers of the cuticle there is a 
colouring matter consisting of small dark gi*anules. It 
is these granules that give the varying complexion to 
different races— the Negro of Africa has an abundance 
of them, the European only a small number. 

Sweat Glands. — Beneath the tnio skin are situated 
the roots of the hair, and two sets of glands, — one 
which secretes the sweat and the other wliich secretes 
an oily substance that serves to keep the skin soft, and 
the hair from becoming too brittle. 

The Sweat Glands] are surrounded at the bottom 
by a large number of minute blood-vessels, from 
which they take that which is required to form sweat. 

* Corrosive substancies are such as cat away whatever part of 
the body they are applied to. 

t They are also called sndoriferom glands, from the Latin 
word mdor^ sweet. Each gland consists of a minute tube, 
which at its deeper end coils ijm and forms a small spherical 
body called the glomemlm^ and from this passes a wavy tube 
(the dttei of the gland) to opep on the surface. 
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They have small narrow ducts which open on the 
surface of the body by minute orifices, commonly 
called the “ pores of the skin,” About two and-a-hafi 
millions of these little pores are found on the skin of 
the body. Sweat is always being secreted. Sometimes 
it is formed so rapidly that it may be actually seen to 
ooze from the skin, but when we are cool and the 
amount of perspiration formed is small, we do not notice 
it, for it soaks into* the homy layer of the skin and 
keeps it moist. This latter is called the insensible 
perspiration : it is constantly being evaporated -from 
the surface of the body. 

Sebaceous Glands , — The second set of little glands in 
the skin are called sebaceous glands,^ because they secrete 
an oily or greasy body called sebum ^ These glands 
usually open near the root of a hair. The fatty 
material they form is conveyed to the hair, and along 
it to the surface of the body. On the surface it tends 
to decompose, giving rise to an offensive odour, and 
forming compounds which, if not washed off, irritate 
the skin. 

The Hair protects from heat and cold, and helps to 
shield the head from injury. It is found in almost 
all parts of the body, except the palms of the hands 
and soles of the feet. 

The Nails are a modification of the skin, serving the 
purpose of protecting the tips of the fingers and toes. 
When dirt collects beneath the finger nails it should 
be removed; this removal is best carried out by a 
nail brush, soap, and water. The finger nails should 
not be allowed to grow too long. The toe nails should 
be cut nearly square. 

Functions of the Skin.— The skin of an adult 
throws off about twenty ounces of water daily, but this 


* From a Latin word which means suet. 
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quantily varies with the climate and season of the year. 
In the hot weather, and during severe exercise, for 
inBtance, this quantity may be lost by the skin in an 
hour. But sweat is not all water. It contains some 
solid poisonous waste matters, which, if not washed 
off from time to time, decay on the surface of the 
body. This solid matter, if not removed, tends to 
accumulate on the skin, and block up its pores. 

The skin further serves to regulate the temperature 
of the body, and protect the deeper parts from injury. 
It also plays the part of a sentient surface for the 
reception of sensory impressions. 


CHAPTER II. 

Exercise. 

The Muscles. — We move our limbs with the 
fleshy parts of our body. These fleshy parts are called 
mmcles. Those which are under our control are called 
voluntary Muscles. There are about 500 such muscles 
in the body, each having its special use, and all 
working with each other in haimony. 

Properties of Muscles and their Use . — Muscles have 
the power of contracting or decreasing, and relaxing 
or increasing in length. The muscles ai^e nearly all 
arranged in pairs, each muscle having its opponent, so 
that when they relax and contract alternately, the 
bones to which they are attached, is moved. If we 
bend up the arm and close the flst firmly, we feel a 
hard lump in front of the middle of the upper arm. 
This lump is the biceps muscle (of which school- boys 
are so proud, when it is well-developed) which has 
undergone contraction. If at the same time we feel 
the muscle at the back of the arm, we shall find it 
relaxed and soft. 
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But^ there are other zeuBcles, over which we have no 
control, such as that of the heart, and those found in 
the wa^ of the intestines and elsewhere ; — ^these are 
called involuntary muscles. 

The voluntary mnsdes are composed of very fine red 
fibres, and these fibres are made up of veiy minute cells, 
which cells, at their line of union, give the musde a 
striped appearance. The cells are filled with a living, 
semi-fiuid (protoplasmic) substance. The fibres them- 
selves are bound together in bundles^ and the ends Of 
these bundles usually become hard and string-like, to 
fit them to be attached to bone. 

We shall see what an important part the muscles 
play in the exercise of the body. 

Need op Exeecise. — By wisely and regularly using 
our muscles they get strong. Want of proper use, or 
their improper use, causes them to decrease in size. 
If we expose the blade of a steel knife to moist air for 
some time, it rusts, and if left long enough in such 
air, it becomes useless for the purpose for which it was 
made. The same is the case with our bodies. If the 
body is not kept clean, warm, properly exercised, and 
well fed, we become ill, weak, and may waste. Every 
part of our body must be properly exercised if we wish 
to keep healthy. Some people are naturally lazy, 
and as a result they are often ill. On the other hand, 
some people are too active, and waste away very much 
Others again take too much exercise in one direction — 
using one set of organs too much, while they neglect 
the use of the rest. 

Effects of Exercise , — ^Let us see roughly how exer- 
cise affects us. In sitting we breathe much slower 
than when running. When we breathe fast we take 
more ah into the lungs, and, as we now know, the more 
pure air is taken into the lungs, the better is the blood. 
The heart also, during exercise, works faster, and drives 
15 
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iliiB paxified blood all over the body more rapidly than 
itfirhen we are breathing tranquilly: the waste matters 
in the tissues are removed more rapidly— the blood 
washes them out of the body more speedy. The body 
is therefore better nourished by exercise. All these 
effects give us a good appetite, and increased power 
to digest our food. Those who eat to excess, and take 
but Httle exercise, are often ill; they become indolent 
and frequently grow fat. 

‘ After the brain has been working for several hours 
it contains a lot of waste matters, and requires rest. 
These waste matters interfere with the proper action of 
the brain, f.^., with the mental processes. Exercise is 
the best means of getting rid of these bad matters, for 
by it we send a fresh supply of pure blood to the brain, 
which, in' going back to the heart, carries away the 
waste matters — the blood washes them out as it were. 

Exercise for Children.^-SooxL after its birth an infant 
commences to move its limbs about, and this has the 
same effects on the chihFs system as the more vigorous 
forms of exercise have on older people. All children 
should be allowed and encouraged to play games 
that give them exercise, especially games that need 
walking and nmning about. All games with balls are 
veiy good for this purpose. The merriment of children 
whilst playing should not be in any way constrained, 
they should be allowed to laugh and shout as much 
as fliey desire. 

Exercise for Boys.— -There is a great tendency 
throughout India to keep' boys constantly at theii’ 
books. It is necessary for all children to attain a 
certain standard of mental education, but to effect 
this, the bodily training should not be sacrificed. We 
know that the examinations of the present day are 
difficult, but studying and reading day and ni^t is 
not the best way to overcome &is difficulty. It 
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should be remembered that a lad can^ as a rule, learn 
in eight hours of the day as much as he can in twelve 
hours ; and eight horns fixed attention is as much as a 
lad can be expected to go through in the twenty-four 
houra. Even with this, some boys will break down. 
A boy who is permitted to have but little leisure for 
play grows up eSeminate, and there is about him a 
general want of manliness. 

It is well always to keep in mind, that the nature 
of the physical training that boys and girls undergo 
before their 17th or 18th year determines the kind of 
men and women they will mature into. 

Boys later in life are frequently called upon to 
work hard for their daily bread : when young, there- 
fore, they should be induced to do those thmgs that 
will give them at least a certain amount of physical 
endurance. To enable them to live, most men are 
obliged to use both their mind and body. In this par- 
ticular, man is differently circumstanced to the rest of 
the animal kingdom. For instance, man is obliged to 
weave clothes for himself from plant fibres, or from 
the hair of other animals ; to make implements of 
defence, to cook his food, &c. The lower animals 
need none of these things ; they are already provided 
in a suitable condition by Nature. It is oidy by the 
use of ihe brain and muscles that these things can be 
done. You may say that savages wear but little 
clothes, and are not skilled in our arts and sciences, 
yet they are very powerful. Yes, this is true, but 
they are defective mentally — they do not use their 
brains. The result is that most savage nations cannot 
defend themselves against nations that use both their 
brains and muscles. Such savage races are gradually 
dying out, because they are being exterminated by 
more intelligent races. 

In some countries boys from the eai'liest period of 
their school-days are put through regular courses of 
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artificial axemaes or gynmastics, whioh^ from the tim$ 
they take up, almost entirely exclude them from the 
more natural morements obtained by running, jump- 
ing, &c. ^'We consider that such a system is not alto- 
g^er a wise one. Nothing can replace the natural 
movements obtained in such recreations as those of 
cricket, football, rackets, fives, rowing, lawn-tennis, 
jumping, and swimming for boys in health. At the 
same time gymnastics ought not to be entirely 
neglected. There are many unfortunate boys who, 
from continued illness, physical defects, and delicacy 
of body, cannot engage in the ordinary course of sucn 
games and recreations as we have enumerated, without 
much injury to themselves ; to them these gymnastic 
exercises, regularly carried out under proper supervi- 
sion, is much the more beneficial. 

In the case of healthy boys, as a rule, no restriction 
need be placed on the hind of exercise they take in the 
way of games, but the amount of exercise ought to 
receive attention : particularly is this the case with 
running about, as long-continued running taxes the 
heart veiy much. In many schools we believe that 
more exercise than is good for lads is indulged in. 

For purposes of exercise boys ought to he classified. 
It is a cruel thing to allow strong and weak boys to 
jday together, and compete with one another in eveiy 
day games. Such a practice is highly injurious to 
deucate lads : the la^r, in their attempts to excel 
^eir stronger and hardier school-mates, are called 
upon for exertions to which they are unequal. 

The time for taking exercise at school ought also to 
be regulated, so as not to interfere either with the 
mental training or with the digestion of the food. 

Exercise for Girls . — ^Thc ph^ical training of girls 
in Indian schools has hitiierto Wn much neglected, 
and we would urge, for the sake of the present ana 
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jutiire generations, that a Uttle more attention be paid 
to this matter. In the present day^ we find girls and 
women entering into competition with the opposite sex 
in the race for bread. Under such circumstances 
their powers of endurance — mental and sometimes 
physical — will often be put severely to the test. 
There are certain walks of life, of course, in which 
women are as eligible for employment as m^n; but 
these, in our opinion, are not such as call for the 
highest form of physical ability. Nevertheless, it is 
necessary that all girls at school (and in their houses, 
if they do not attend a school) should be put through 
a course of systematic physical training. 

Many of the gauges and exercises in which boys 
take so much ddight would be equally sidtable for 
girls. As instances of suitable exercises for girls we 
have gymnastics, rackets, fives, rowing, walking, 
running, swimming, riding, lawn-tennis, &c. 

Lawn^ Tennis is a game that should be regularly 
taught to girls in schools, in the same way that 
cricket is taught to boys in public schools. , 

Swimming is an exercise peculiarly suitable for girls, 
as it brings into play, without too much strain, almost 
all the muscles of the body. 

For deportment and grace of carriage, thei'e are 
few better exercises than rowing^ and it should be 
systematically practised wherever an opportunity for 
it is afforded. 

Biding^ too, is good exercise for them, for it refreshes 
both the mind and body, but it ought not to be 
indulged in too much, until growth has almost ceased. 

To take advantage of any of these exercises or 
games, however, without risk, it is demanded that all 
oonstrictnesB about the chest, abdomen, neck, and feet 
be dispensed with. 
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One of the great diffioultieB in securing proper 
exercise for girfe and women is the expense that 
attaches to most of the pursuits we have enumerated. 
Another dif&culty rests in the fact that women and 
grown-up girls cannot play about in open fields like 
men and boys. 

With regard to gymnastic exercises, we may say 
that they are the best form of in-door recreation for 
girls ; but they should be carried out under strict 
supervision, and all feats practised should be such as 
do not put too much strain on any one part of the 
body. All such exercises should be carefully selected, 
they should never be indulged in to excess. 

The remarks we have made with regard to the 
games and pastimes for girls apply equally to boys, 
with this difference, perhaps, that boys do not require 
the same rigid supervision that girls do. 

Too long school hours are bad for children. The 
hours of learning should be properly proportioned to 
the hours of play. When in school their positions 
should be frequently altered. Some lessons ^ould be 
heard, taught, or learnt standing. Children should 
not have their whole time out of school taken up with 
learning lessons. 

Time for Exercise , — We should not take any severe 
exercise after long abstinence from food, nor imme- 
diately after a meal. There is an old-fashioned 
prejudice in favour of exercise before breakfast: this 
may be suited to the strong and healthy, but it is 
enlarely unfitted for the we^ and delicate. On first 
rising in the morning Hho pulse is low, the skin 
ifelaxed, and the system subjected to cold and 
depressing influences. Feeble persons therefore need 
to be w^ braced up with food before going into the 
out-door air in the early morning. 
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People who have passed the age of thirty -five years 
should avoid all such exercises as call for violent or pro- 
longed muscular strain. After this age the different 
organs are not so elastic as they were at an earlier period 
of Hfe, and after the disturbance created by severe 
exercise they do not recover the discomforts of over- 
exercise so readily. They should be specially careful in 
entering competitive games demanding considerable 
and sudden exertion. 

Best . — Rest differs from idleness. It is a necessity 
after a certain amount of any kind of labour — menw 
or physical. When we are tired of study and all kinds 
of mental work, wearied of muscular exercise and of 
recreation, we seek Nature’s sweet restorer ” — sleep. 

Idleness is an evil habit that fosters others of 
the same class. Rest does not always mean that we 
should be lying down, or doing nothing. For 
instance, say a boy has been working at arithmetic 
for a few hom's — he gets tired of this subject, and it 
becomes necessary for liim to rest. This does not 
mean that he should go to sleep : if he works at 
some other subject, as geography, &c., he gets rest. 
A blacksmith who has laboured at the forge all 
day gets rest, when he reaches home, by reading. 

Idleness is the parent of many diseases. There is 
never any necessity to be idle; we should always 
endeavour to be doing something useful, something 
that will benefit our body and mind. During festivals 
in India we see men (and even women too) getting 
drunk, and behaving in a disgraceful manner. They are 
then subjecting themselves to all manner of disease - 
causes. They could surely spend their time and money 
more profitably than this. 

Sleep , — A time comes when both the mind and 
body get ti^ ; we then feel that we want a general 
rest: this is obtained in sle^. Sleep is the most 
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I|pa(pundfonn of rest we can partake of. Itis a nega- 
tive food for tte brain. ' It retards the activity of all 
the process in the body, but especially does it retard 
the worladg of the brain. It dows the fires of ^the 
Wd therefore lessens the consumption of fuel. 
But even in sleep all the essential functions of life* or 
vital action are carried on uninterruptedly. During 
sleep less blood goes to the brain. Sleep comes 
naturally to the tired body and mind, — it is not 
necessary to search after it. By sleep we ought to 
be refreshed and comforted, and on waking in the 
morning we ought to wake up like new people. 

In children sleep comes in a few moments after 
lying down at night, and keeps on till next day. 
Many things tend to interfere with the sleep of adults. 
If we are too tired physically, or have had much 
mental worry, grief, or anxiely, sleep keeps away. 
Many people go on bothering themselves about their 
^ork after going to bed ; this prevents sleep : others 
read till too late an hour at night. This is a bad 
habit — ^it keeps excess of blood in the brain, whereas 
deep needs a decrease of this fluid there. 

Foul air in a room may often prevent sleep. In 
India, we often see huts that are too small for tw^ 
people occupied by five or six. The air in them is 
poi^nous. It may be too expensive to get enough 
cubic space in a house, but there is no excuse for 
absence of proper doors and windows which ensure 
good ventilation. Much of our health depends o|n 
getting a proper and wholesome sleep — a sleep ti^ 
refresh and not depress us. \ 


i depress us. 


Never eat a full meal just before going to bed.j 
Our last meal should not be taken later than seven iii| 


* are the functions of the heart (droi^tion), Umge 

(respiration), and hrain (innervation of former two) ; they oon- 
Stittite what has beeu called the tripod of Ufe.** 
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the eyening. If we eat a fall meal jtist before retiring 
cmr eleep is restless, heavy, and fall of horrid dreams. 
Ihis dreaming shows that the brain is not getting its 
proper rest. We shonld place x^o trust m dr^uns, 
they do not mean anything. 

Some people sleep too much, others too little. The 
more physical or mental work gone through, the more 
sleep is required. Those who have to work hard all 
day for their living, and for hours at night as weB, 
scarcely get enough sleep. Infants require abundance 
of sleep. They may be permitted to sleep a good 
part of the day as well as nil night. Children require 
much more deep than adults. Girls and boys about 
twelve years of age require at least nine-and-a-half or 
ten hours sleep out of the twenty -four. About seven 
hours is enough for a man and eight for a woman : 
some men, however, require eight hours. Sick people 
and convalescents require more sleep than ibe 
healthy. 

Night is the time for sleep for adults. “ Early to 
bed and early to rise, makes a man healthy, wealthy, 
and wise,” We should not retire later than 10 p.m. 
nor get up later than 5-30 a.m. 


OHAPTEE III. 


OLOTHINa. 

Use of Clothes. — The main objects of clothing are 
to cover our bodies, and to protect us from external 
influences. These influences are ohie^y cold, heat, and 
damp. Many of the diseases from which we softer 
are due to dxanges of weather and imprudence about 
our clothing during these changes. Cotton dothes^ 
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for instance^ would be altogether inadequate in the cold 
weather, and would lead to oolds, coughs, diarrhoea, 
obills, fever, &c. The nature of the clothing we wear 
ought to vary with these external influences —that is, 
with the weather. In the Deccan the changes of 
weather are not so extreme as in the Punjab and the 
North-Western Provinces ; yet even here, the changes 
are sufficient to cause us to wear diflerent kinds 
of clothes at different seasons. The only exception 
to ibis rule is the u^ of flannel clothing — ^flannel may 
be worn with benefit all the year roimd. Clothing 
in winter serves to maintain the warmth of the 
body and to exclude the external cold. In summer, on 
the other hand, clothes serve to keep us cool. They 
should not absorb the rays of the sun, and should 
permit of the radiation of the heat of the body. 

During the hot weather, we should always protect 
ourselves from the direct rays of the sun. Clothing 
should always be porous to allow escape of perspiration 
and access of air to the skin. We can re^^dily apply 
these essential conditions to the different kinds of wear- 
ing apparel. It is quite right to wear light and white 
cotton clothes in the heat of the summer or hot weather. 
The white colour reflects back the heat, and thereby 
tends to keep us cool. These clothes in the winter will 
not suit. In cold weather it is always wise to wear 
under garments of flannel, and even in summer, it is 
well to wear merino, or a mixture of cotton and wool, or 
silk and wool. The roughness of wool is sometimes 
disagreeable and objected to by the wearer, but habit 
soon overcomes this sensitiveness. 

Those who are weak and delicate, and especially 
those who are prone to chiU, cannot be too cautious in 
keeping their bodies warm. 

It is almost quite as great an error to be overburdened 
witih clones as to be too lightly clad. Too much 
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clothes render ns more liable to chills, when we 
expose ourselves. Further, too much clothes impedes 
the freedom of action of our limbs. We idiould wear 
light clothes round the chest and neck. Our head- 
dress should be light, and yet sufficient to protect us 
from the heat of the sun. The clothes worn during 
the day should never be worn at night in bed, and the 
clothes we have been wearing usually require to be 
aired and dried before wearing them again. 

In certain parts of India it is* cold at night and warm 
during the day. In such places the same clothes are 
not suitable at both periods. Never wear dirty or soiled 
clothes, especially soiled undeiulothing. If we chance 
to get wet in the rain, or have perspired so profusely 
as to moisten our clothes, we should change liie damp 
clothes for dry ones as soon as possible. If we 
cannot manage to do this, we should keep moving 
about briskly until our clothes are dry. Sitting down, 
or lying in wet clothes, is liable to bring on fever, 
rheumatism, diarrhoea, &c. If we return home in 
damp clothes after a long walk, we should not 
immediately expose ourselves to cold air or to a working 
punkah. We should never sleep in damp sheets, or 
damp hed^g of any description, as this may lead to 
serious diseases. 

In buying clothes, it is necessary to think of two 
things — their usefulness and their appearance. Useful- 
ness comes first, but we should endeavour to combine 
these qualities. 

No part of our dress should give rise to pressure or 
constriction of any kind. In t^ respect the dress of 
the inhabitants of India is superior to that of the Euro- 
peans coming to the count]:y . Tight cravats, necklacedi 
&o., constrict the peck, and prevent the fiow of 
blo(^, they give rise to headache, giddiness, and some- 
times even to fainting. Garters should not be tight, 



180 


psBsoiriX ntGrtmi. 


and ah<mld be made of elaatio material. ^ Neither the 
tdieat nor the abdomen should be in any way squeessed 
by constrictions of any description, ^e use of stays 
or corsets is highly objectionable, they create serious 
results by interfering with the action of the stomach, 
intestines, heart, and lungs, giving rise to fainting fits, 
in^gestion, constipation, difficulty of breathing, &;c« 

The shape and make of the dress of the people of 
, India is, on the whole, very suitable to the climate. An 
important point, and one that is often neglected, is the 
use of warm clothing in the cold weather ; this deserves 
more attention than it receives. The shoes worn by 
the people of India are really of much better shape 
than those worn by the people of Western countries. 
AB parts of the suriace of the body, except the head, 
should be equally clad. Whatever fashion demands, 
no part that is covered to-day can remain uncovered 
to-*night or to-morrow, except at the risk of health. 

It is very wrong and cruel to leave the limbs of 
little children uncovered and exposed to chills. We 
believe that many diseases of children in India are due 
to such exposure. Children should not be thinly clad 
with the object of hardening them: the vigour 
and power of endurance of children is increased by 
food and exercise, and not by exposure. In winter 
there is always more fear of being too lightly, than 
too heavily, clad. Above all, it is most important in 
winter that the feet be covered with properly made 
shoes, with thick soles, and good woollen or merino 
socks. When the ground is damp the same precau- 
tion is neoessaxy. 

After severe exercise it is always wise to put on 
extra clothing at once. 

Never change the clothing abruptly from very heavy 
and wwrm garments to cool ones, unless the change cn 
weatiier be abrupt* Under aB oircumstanoes, the 
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clothes should be sufficient to keep us warn and com- 
fortable ; especially is it so in the old, delicate, feeble, 
and convalescent, whose circulation is weak. Clothes 
are usually made of one of the following fabrics 
Linen^ cotton^ wool^ and silk. 

Linen is soft to the touch, and is a, good conductor 
of heat, hence it is pleasant for summer wear. When 
we are perspiring, it is very apt to chill the surface 
too rapidly, hence it should not be worn next the skin. 

Cotton -is not so good a conductor of heat as linen, 
nor does it absorb moisture so readily, it is, therefore, 
a little warmer ” than linen. It is pleasant for hot 
weather wear, and perhaps gives a slightly better 
protection against chills than linen. 

Woollen materials absorb a considerable amount of 
moisture, and contain much air in their meshes: 
they are bad conductors of heat, and protect the 
wearer from sudden changes of weather. 

Silk is even better than wool as a wearing material, 
it is light, smooth, and soft : further, it absorbs water, 
although less than wool does. It is an excellent 
covering for the surface, and by all those who can 
afford them, silk underclothes may be worn with 
benefit. They have all the advantages and none of 
the irritating qualities of woollen materials. The 
first cost is greater than that of flannel, but silk lasts 
longer, for pure silk fabrics are very strong and 
durable. 

The warmth of clothing largely depends on the 
amount of air contained in the meshes between its 
fibres ; — fine, loose, porous cloth, with plenty of nap, is 
best for winter wear. 

Heavy clothes are not necessarily the warmest. 
Furs are the perfection of winter clothing in very cold 
countries, since they combine warmth with lightness. 
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Bentember that two light, warm woollen garments, 
one over the other, are warmer than a single heavy 
one, as there is between them a layer of non-conduct- 
ing air. 

Colour of Clothing . — The amount of heat absorbed 
from without varies with the colour of the clothing. 
Dark substances will absorb more heat, and therefore 
are warmest when the external heat is great. This is 
why, on a hot weather day, a black-coloured coat in 
the sun is almost unbearable. Further, dark clothes 
radiate much heat, therefore in winter they tend to 
abstract heat from the body. Light -coloured clothes 
reflect more of the sun’s rays, hence they are cooler in 
summer than dark coloured clothes. 

Underclothes y or those worn next the skin, should 
be of some woollen material or silk especially is 
this needed in infants, young children, old people, and 
those who are feeble. All underclothing, worn during 
the day, should bo taken off at night. Coloured 
flannels, worn near the skin, have no special virtue in 
protecting from cold ; on the other hand, they have 
disadvantages. For instance, they do not show the 
dirt, and may appear clean when saturated with the 
waste matters from the surface of the body. Further, 
some brightly-dyed flannels contain colouring matters 
which are injurious to the skin, creating different 
forms of eruption. Some of these dyes are prepai*ed 
from arsenical pigments, and are, therefore, actually 
poisonous. We should remember that coloured clothes, 
as well as white ones, rapidly absorb perspiration, and 
for this reason soon become dirty ; they should there- 
fore be changed as frequently. 

Bedding . — Considering that wo pass about one-third 
of our lifetime in sleep, it is imporiant that we should 
be as comfortable as possible when asleep. A vast 
number of people in India never use a bedstead of any 
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kind, the floor of the hut or house, or the bare 
ground outside, is used instead. Many diseases arise 
from this practice. A damp floor or ground predisposes 
to fever, dysentery, rheumatism, and other diseases. 
We know that the malarial air is heavier than ordinary 
air, and therefore lies near the surface of the earth — it 
is said to love the ground.’^ When on the ground, 
therefore, in a malarious place, we are in direct 
contact with the malarial poison. An instance of this 
was shown in the case of a number of labourers in 
Italy, who were digging up a new soil ; so saturated^ 
with malaria was the air close to the ground, that 
many died very soon from its effects, whilst those 
working on a higher level escaped. We should remem- 
ber also that snakes crawl along the ground, and if in 
their roamings they meet with an obstruction they will 
bite. Many cases of snake bite in India occur from 
snakes meeting men sleeping on the ground. As a 
rule, a snake will get out of the way, but if obstructed 
as they would be by persons sleeping on the ground, 
they act in what appears to them to be self-defence. 

If possible, wo should never sleep on the ground : 
use a chai'poy or bedstead of some kind. A charpoy 
is not expensive. It is always advisable to use some 
sort of covering in all weathers. Blankets are needed 
in winter. 

Mosquito curtains are very useful for warding off 
mosquitoes and other insects ; they also prevent chills 
by Altering the dew of the air, and thereby lessen the 
chances of malarial air affecting us — that is, they catch 
the moisture of the air which so readily produces 
cold or chills. 

The sleeping •room should always be apart from the 
generally used rooms. It should be weU ventilated. 

^ * Saturated here means holding as much as it could in the 
aerial form. 
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The nature of the air in a bed-room largely determines 
the health of the people occupying it. 

Bedding and Pillows , — These articles should 
always be kept clean. They should be exposed to the 
air every morning after use, to purify them, as some 
of the waste matters of the body adhere to them 
during the night. , 

If not too cold (and in the Deccan it rarely is so), 
the. windows and doors should be kept open at nighL 
Sleeping in a close room is bad for health, it prevents 
proper rest ; it causes us to get up weary and imre- 
freshed, instead of refreshed, vigorous, and brilliant. 

We should not sleep wth our head and face covered 
with the bed clothes. Hiis filthy habit necessitates 
the breathing of the same air over and over again. 

If the air is damp we should not sleep out of doors 
at night. Damp air causes many diseases, but cliiefly 
fever, dysentery, and rheumatism. 

, In the hot weather, it is really dangerous to sleep 
outside on the ground^ although it may be harmless to 
sleep on charpoys, for the reasons we have already 
stated. A high house is better than a low one to 
sleep in, because it is at a distance fr*om the malarial 
poison which floats near the ground. 

In the absence of a chaipoy, if we are obliged to 
sleep on the ground, we should use gome straw, or at 
least a waterproof matting. 

CHAPTER IV. 

Bathing. 

Necessity op Bathing. — We have seen that the 
normal secretions of the skin tend to accumulate on its 
surface, and make us dirty. But the skin may be 
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soiled in other ways — by the dust of the air, and 
by coming into contact with such impurities as we 
may work in. All these have to be removed, if 
they are not, the functions of the skin are imperfectly 
performed, and its work has then to be carried out by 
other organs. If the blood-vessels in the true skin 
are contracted by cold, they cease to supply the fluid 
and other bodies that go to form sweat: rf the waste 
matters that are usually removed by the sweat are 
locked up in the body, we are rendered liable to 
various forms of disease. The pores of the skin when 
in action, help to pur^ the blood. The skin, in many 
diseases, is the main channel for getting rid of the 
disease poison ; — in smaU-pox, for instance, the erup- 
tion is ^ caused by Nature’s effort to throw off the 
poison by the skin. 

AU these facts point to the . necessity of bathing 
from head to foot at least once *a day. We learn this 
lesson from the brute creation and from birds, who 
may frequently be seen resorting to water to wash 
themselves. 

Time for Bathing, — The proper time for bathing is 
just after rising in the morning. At that time the 
body is warm and can tolerate cold water better than 
at any other period of the day. After the night’s rest, 
the body is rolaxedT and needs bracing, and the nerves, 
rendered sluggish by the night’s repose, require gentle 
stimulation. 

Effects of Cold Water in Bathing, — The system, 
when in health, is strong enough to resist the shock 
produced by moderately cold water. The cold bath in 
the morning refreshes and brightens us up, and makes 
us feel energetic, and fit to go through the day’s work. 
The first effect of the cold water is a slight shock, 
which is rapidly followed by a pleasant general glow of 
warmth, and a feeling of increased vigour. It helps 
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tbe oxidisung process, and hastens the' functions of the 
internal organs. But a cold bath is not safe for all 
persons. Delicate people, those who are recovering 
from sickness, those subject to chills, ague or fevers 
of any description, to diarrhoea and dysentery and other 
internal complaints, and all aged people, should avoid 
the cold bath. 

A warm or hot hath is necessary at least once a week. 
Soap shoxQd be used frequently. Some of tbe waste 
matters that cling to the skin are, as we know, of a 
fatty ^nature. Fat does not combine with water, but 
soap easily mixes with the greasy matter secreted by 
the sebaceous glands, uniting with it, and thereby 
enabling the water to wash it off. Soap is made up of 
fat^ or oil combined with an alkali f, which is usually 
soda, pdtash, or lime. In all soaps there is a certain 
amount of the alkali free (that is, uucombined with the 
oil or fat), so that when the soap is nibbed with water 
on the body, the spare alkali combines and forms a lather 
with the fat of the surface, and is then easily removed. 
Soaps containing too much alkali are irritating to 
the skin, and that made by lime is often injuiious. it 
brings about a ix)ughnc6B of the surface and sometimes 
causes emptions, therefore avoid the use of lime soap. 
The least irritating soaps are those made from gly- 

* Fat is an oily concrete body contained in the adipo««e tissue 
or cellular membrane of uuimal bodies. Fats consist of stcarinc. 
olein, and palmatin. These arc complciw conipouiul*' i‘omposcd 
of glycerine and a S fitly and. When Ijoiled with alkalies the fat 
is decomposed, the fatty acid uniting wdth the alkali to form 
a soap. 

f The term Allah is used to denote various classes of bodies 
having the following properties in common : they arc solubh* 
in water, they neutralise acids ft)nningfc ^ailts with them ; of 
<K)!rroding animal and vegetable substances aud altering the tint 
of many colouring matters — thus by them, litmus i>upcr, red- 
dlened by an acid, it* turned blue, and turmeric, brown. Th<* 
term aikaUt however, is generally applied to bodies having the 
power of neutralising acids. 
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cerine — ^these often, in fact, give a softness and 
freshness to the' skin. Soaps are often mixed with 
perfumes and colouring matters to make them agreeable 
to the sight and smell, — such soaps should be avoided ; 
further, never use a chemical or medicated soap, unless 
it is ordered by a doctor. 

After the cold bath there should be a speedy reaction. 
The cause of this is, that when the surface of the body 
is cooled by cold water, the blood, ^ driven into the 
heart and other vital organs, excites them to more 
vigorous action, and being thrown back to the siu’face, 
it reddens and warms the skin ; it is to this pleasant 
and invigorating influence that the good effects of the 
cold bath are due. On the other hand, if the skin be 
heated, as it is in the hot bath, the blood comes to the 
surface in abundance, less goes to the heart, and other 
internal organs ; the blood -flow is lessened and languor 
ensues. A dash of cold water is both necessary and 
refreshing, at the close of a warm bath, to counteract 
these effects. If a cold bath is succeeded by a con- 
tinuous dullness and depression, it indicates that 
either proper means were not taken to bring on this 
reaction,* or that the circulation is not strong enough 
to stand it ; under these circumstances, the cold bath 
should not be persevered in. 

After a cold bath, before dressing, the whole body 
should be thoroughly rubbed with a coarse towel. At 
first the fiiction may be unpleasant, but this will soon 
be replaced by the lively glow which succeeds. A cold 
bath should not bo taken two hours before or after 
a meal, at such a period it would interfere with diges- 
tion. A cold bath should never be taken when the 
body is fatigued by exercise. Infants cannot stand 
the cold bath, but children may gradually be accus- 
tomed to it, A cold bath should' never last longer than 
five minutes, and usually two or three minutes will be 
sufficient. Elderly people benefit more by the tepid 
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tiutn by the odd bath. We should dvoid bathing when 
the body is codinpf after perspiring, but we may bathe 
wlieii me body is warm, provided no time is lost. 
Always leave the water immediately there is the 
ali^test feeling of chilliness. Those who arc subject 
to giddiness, faintness, palpitation, or cramps, should 
always fconsidt their doctor before adoj^ting the cold 
bath. 

In warm weather the feet require special attention — 
they perspire freely, and may become offensive if not 
frequently washed with hot water and soap, and the 
socks changed daily. 

Fre(juent ablution or immersion of the body in 
water is one of the best ways of keeping oui-selves 
free from disease, — indeed, we cannot keep in pei-foct 
health if we neglect this. A frequent change of 
clothing helps to maintain the body in a clean con- 
dition ; but this latter can only be perfectly effected by 
a daily bath. The scale -like particles from the outer 
layer of the cuticle are constantly falling off and 
booming entangled in our clothes, and the underclothes 
farther wipe off some of the dirt which remains in the 
meshes of the clothes: we should tliereforo change 
our clothes (particularly our underclothing) frequently, 
and they should be thoroughly washed before being 
again used. 

It is well to weal’ light-coloured material near the 
i^in, we can then see when they are dirty. If 
coloured material is worn next the skin wc should 
remember that they require to be washed as fre- 
quently as if they were white. Clean skin and clothes 
make us feel clean and comfortable. Dirty people, 
those who keep neither thoii’ clothes nor their skin 
dean, always feel uncomfortable. They may often be 
seen scratching themselves ; this is because the accu- 
mulated waste matters irritate the skin. In a family 
qf several children it may appear to bo a great labour 
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to attend to these things, but it is work done for a 

f ood purpose, and will amply repay the trouble taken, 
t helps to keep the children free from disease.. 
Clean children show that they have attentive, dean, 
and careful parents. Such children are happy, whereas 
dirty children are fre(]^uently ill-tempered. Mothers 
should teach their cmldren to like their bath, and 
should explain to the little ones why the bath is 
used. If our work makes us dirty, we should always 
clean oui’selves when it is over. Any child who has 
a healthy, well- washed skin, a bright, cheerful appear- 
ance, white teeth, and neat clean clothes, mil be 
pleasant to look at. 

Warmth , — One of the objects of wearing clothes is 
to keep our bodies at an even temperature. Ololies 
are spoken of as ‘‘ warm ” and “ cool,” but all clothes 
are of the same temperature. If you wrap up a chair 
in a blanket, the chair does not become warm, it 
remains at the same temperature it was before. If 
we wish to keep the tea in a teapot warm, we place 
a cosy* over the teapot ; — ^but even this can only keep 
the tea waim for a certain time. Whatever is warm 
is constantly giving out heat to the smTounding air. 
We are bom warm, and we have warmth within our- 
selves. Further, as constantly as we are losing heat, 
we are forming more inside the body. All agents 
which touch something warmer than themselves take 
away some of the heat from the warmer thing. If it 
takes away this heat rapidly it will soon render the 
warm body cold. If we place a hand on a marble 
table, we will find that the part that touches the table 
rapidly becomes cold, and the table where touched is 
warmed ; but if we place a hand in a piece of flannel 
or in woollen gloves, we find that the flannd 


cohy is a thick flannel, cloth, or cotton wool covering, for a 
teapot. 
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removes the heat of the hand very slowly* Some 
things carry away the heat from other bodies rapidly, 
others slowly. Let us touch a stone, a piece of iron, 
wood, wool, or flannel, one after another, and we at 
once notice how quickly the heat of the hand goes to 
tiie stone and iron, and how slowly to the wool and 
flannel ; yet all convey away some of our heat. The 
olothes we wear, no matter of what kind, are being 
constantly heated by our bodies. We heat them, not 
they us. By warm clothes, we mean the clothes which 
conduct heat away from the body less rapidly than 
“cool” clothes. Notwithstanding that we give off 
a lot of heat in this way, we keep about the samp 
temperature. In health we never got very cold or 
very warm. In cold weather when out walking wo 
are always giving off a lot of heat, yet when we 
return to breakfast we shall probably be warmer than 
when we went out. This is because we are constantly 
forming heat— everything we dc^ every movement 
we make, generates heat. Even when apparently at 
rest, many important organs are acting — we are 
breathing and the heart is acting. In death all these 
piXKjesses cease, no paii; of the body then moves, and 
as heat formation is stopped, the body soon becomes 
as cold as the surrounding air. 


The heat of the body is formed by the union of the 
oxygen we inspire with the food materials we eat. 
TVnenever oxygen combines with any other agent, it 
causes the newly-formed body to become waim, 
whether it burns with a flame or not. In the burning of 
a lamp, the oxygen of the air unites with the different 
elements of which oil is composed. The carbon of 
the wick and oil foim with the oxygon of the air, 
carbonic acid gas; the hydrogen unites also with the 
oxygen to fonn water. In this ease the oxygen unites 
so quickly With other .bodies that it bums into a flame. 
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There is plenty of carbon and hydrogen in the human 
body combined with other things, ‘^i^en the oxygen 
of the air comes into contact with them, they join 
with it, and in doing so, produce heat. But they do 
not do it so fast as in the case of the lamp — no flame 
is produced— it is a slow process of oxidation or com- 
bustion ; the heat thus created is just sufficient to keep 
us in health. Thus formation of heat is going on in 
all parts of the body. The faster we move the more 
burning goes on. 

\ 

Some parts of our bodies bm*n more rapidly than 
others. These we might think would be much the 
warmest. Yet although they are for a moment a trifle 
warmer, they disperse this heat so rapidly through the 
medium of the blood, that they retain, practically, the 
same temperature as the rest of the body. The little 
blood vessels in the heated parts, in addition to con- 
veying nourishment also carry oxygen and heat. If 
one part of our body is getting too cold, from parting 
with too much heat, the blood vessels of the other 
parts then convey warmer blood to the cooler parts, 
and if another part is too warm, the cooler blood from 
other parts is distributed to it. 

On the other hand, some parts of otu- body, as the 
skin and structures just below it, arc constantly giving 
*away heat. We might think, they should be much 
the colder. In this case the waim blood from the 
interior of the body rushes to the surface to equalise 
the temperature. Thus the body is kept at a uniform 
temperature. The blood never stays in one part long 
enough .to get either very hot or very cold. 

In health, we form as much heat as wo give out, 
unless sitting still in a cold room. Old men and 
women, infants, and weak or delicate people, cannot 
create heat rapidly in the body, they require abund- 
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aaoe of warm clothing in cold weather, and in many 
placed in the winter they require artificial warmth, in 
the shape of fires within the house, to keep them warm. 

Many serious diseases are caused by cold—nsevere 
(diflls and infiammations. These inflammations are 
caused by too much blood being in one place and 
remaining there, and not running through the blood 
vessels as it ought to do. 

But £ome people cover themselves up too much at^all 
times. They then become liable to changes of 
weather. People who are constantly muffled up abouf 
the neck, are liable to sore throat, bronchitis, &c. 
Many children are constantly kept in -doors during the 
cold weather, for fear of their catching cold, such 
children really become very subject to sickness, and 
from want of out-of-door exercise and fi'codom or play, 
they often pine away. 

Cold air, acting on the skin, lessens the perspiration. 
If you saw a bit of the skin under the microscope, 
you would find crowds of little vessels there. These 
little vessels supply the fluid that forms sweat. If when 
the sweat is being formed we get a cliiU, these little 
blood tubes contract, and stop giving out the watery 
fluid for perspiration. In contracting the blood is 
sent into some other organ, and may cause it to 
inflame*. 

* Inflammation is a state of any portion of the IkkIj charac- 
terised by heat, pain, and redness, attended with more or loss 
swelling and fever. 
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SECTION , IIL-DISBASE. 

CHAPTER L 


Contagious and Infectious DisEASBS.—Tlife term 
** contagious" is nsaally applied to a disease that la 
capable of being communicated to, or caught ” 
healthy persons by actual contact with one afiected* 
The term infectious is mostly applied to diseases that 
are communicable through the air. These' terms are, 
perhaps, enough to show what is meant in a general 
way, but 'the use of either alone, is often incorrect. 
Many diseases of this nature are, in their early stages, 
hard to diagnose from ordinary diseases. In all cases, 
therefore* of any disease of a serious kind, and in all 
that we are doabtful about, we should send for a 
doctor, or send the patient to hospital. The doctor 
may, oven in this first stage, be able to state the exact 
nature of the disease ; he may, for instance, be able 
to state that small-pox is coming on, and by having 
all the unprotected members of the family vaccinated, 
avert the spread of the disease in the family and in 
the neighbourhood. We have seen the most satisfac- 
tory results from this timely vaccination in Hyderabad 
and Chudderghat. The same holds good with regard 
to cholera; the doctor may be able to recognise this 
disease at once, and will take those precautions that 
his experience tells him are necessary to prevent 
the spread of the disease, and may thus stop a severe 
epidemic of it. 

Epidemic Disease . — Evety now and then we have 
dreadful outbreaks of disease which attack many 
persons at the same time, and in the same place, 
17 
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spreading far and wide. Diseases begi^ing and 
spreading in this way are called epidemic dueane. 
^Snoh was the great ontbreak of cholera in India in 
188^9 and of sm^l-pox in Madras in 1883. 

6ome diseases occur in certain places only, and are 
more or less constantly present in those places. They 
are then said to be endemic diseases. Of this kind 
we hare in India malarial ailments— ague, remittent 
fever, enlarged spleen, dysentery, and diarrhoea; 
goitre, and stone in the water passages. 

Epidemic diseases are almost, if not entirely, pre- 
ventoble, and most of (he endemic diseases are, to a 
large extent, under our control — we can lessen their 
severity and prevalency very much. We learnt in 
the Introduction’* that some epidemic diseases have 
entirely disappeared from certain countries, and that 
endemic diseases had ceased to exist in others. About 
thirty years ago the English soldiers in the old Secun* 
derabad barracks used to sufier very much from dysen- 
tery. Government inquired into the reason and found 
that this was due to bad drainage, overcrowding, 
organic soil, &c. They built new barracks, with 
proper drains, prevented overcrowding, and gave 
more attention to sanitary matters generally, with the 
result that dysentery is now no more prevalent there 
than it is in other military stations of India. 

All over India the British Government is looking 
after the sanitary welfare of the people. It is 
constantly finding out new sources of diseases and 
removing or abating these sources. 

Siekneas * — Much of the sickness of Indian towns 
and villages is due to preventable causes. It may 
appear unn^essary to repeat this so often, yet we 
know by experience, that many people through 
ignorance or indifference do their ntmost to create 
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sicloiesfl. It is much betto and wiser to keep healthy 
than to conrt disease. 

Slclniess is not always preventable however ; and 
when we are ill, we ought to know what to do to 
bring about a speedy return to health. 

When we are sick we ought to consult a medical 
man at once, or go to a hospital to be treated ; we 
should never trifle with ourselves in this state ; even 
slight ailments are sometimes followed by serious 
illnesses. In all c9ntagiou8 and infections diseases 
seek medical aid at once. If we are suffering from 
dysentery, diarrhoea or cholera, we should apply for 
treatment as soon as possible : if taken in the early 
stage, such diseases are far more readily cured than if 
they are allowed to run on. 

Many slight diseases only require rest and a parti- 
cular kind of diet. When ill we should stop work» as 
the body requires rest, and take light diet only, such 
as milk or conjee. In sickness we should not rush at 
every suggestion our friends make, and take all kinds 
of remedies. 

The Care of the Stck . — We have had frequent 
opportunities of seeing the many miseries and discom- 
forts that go hand in hand with sickness in the 
houses of the poor people of India. What we witness, 
as a rule, is a sick person, perhaps in a velry 
low state, placed on the ground, in the dark comer 
of a tiny room, which room often has only one small 
door and no window. Several of his relations crowd 
round and deprive him of the small quantity of air 
present. The patient’s personal cleanliness is scarcely 
ever attended to, and around him on all sides squalor 
prevails. The food he is furnished with is « often 
of the most unsuitable nature, and as for medioid 
treatment he rarely gets any but that of a basaar 
quack, who is ignorant of the uses of medicines and 
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of the nature of disease processes. All tluB leads us to 
oonsider that when poor men or vzomen get ill, they 
should go to a pdblio hospital (if one is at hand) for 
treatment; by doing this they give themselves the 
best chance of speedy recovery. It sometimes hap- 
pens, however, that no such hospital' is available. 
Under these circumstances, the following directions 
for Jreeping the surroundings of the sick person in a 
suitable state ought to be followed : — 

The room in which the patient is placed should be 
the brightest and most cheerful in' the house. 

The air of the sick room should be kept as pure as 
possible. Sick people give off a great deal of putrid 
matter from their ladies. They need twice as much 
air as the heijJthy. Windows and doors should be 
kept open, unless the weather is very cold ; and even 
then they should not be altogether closed, for the 
patient can be kept warm by extra blankets ; care 
should be taken that no direct draught reaches the 
patient. 

The patient should be kept perfectly clean by wash- 
ing bis hands and face, and sponging his body at 
least onoe a day. He should be kept in clean clothes. 

All discharges from the patient, and all soiled 
clothes should be at once disinfected and removed 
irpm the room. 

The patient should not be kept lying on the ground, 
a charpoy or bedstead of some Kind should be pro- 
vided for him. 

All unnecessary noise should he avoided^ for it 
disturbs the patient’s rest. Do not make a fuss near 
the patient’s bed, or in the room. 

Do not keep bottles of medicine, or food of imy 
description about the patient, and never let drinking 
water stand in the room. 
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I£ we can afford it we sliould send for a qnalified 
doctor and 6hey liis direciionB strictly ; we Bhonld never 
give any quack medicines, nor listen to the sugges- 
tions of friends about the treatment of the patient. 

Food of the Side , — In sickness, the first thing we 
frequently hear from patients is that they cannot 
take their food. Now, this is Nature’s indication that, 
either the body does not want food, or is unable to 
use it. Loss of appetite is a symptom of nearly all 
diseases ; a good appetite, with few exceptions, is, 
on the other hand, a sign of health. In nearly all 
diseases,. and especially acute diseases, it is wise to 
abstain from solid food, and even liquid nourishment 
need not be taken in too great quantities ; in no 
case is the ordinary diet to be followed, or if followed, 
it should be lessened. This does not hold good for 
long-continued ferers, or in patients who are ill for 
some time ; such cases require plenty of light 
, nourishing food, as milk, kheer,^ and, if allowed by 
caste, eggs and sou'ps. 

If a patient is very ill he may require to be fed fre- 
quently with small quantities of liquid nourishment. 
In long-standing complaints, especially fevers, it 
becomes necessary to keep up the strength. It is then 
often a question whether we should give some wine or 
spirits to the patient. This should never be done 
unless ordered by a doctor. 

If the patient is weak, do not let him sit up to eat 
or drink, but feed him with a cup having a spout 
(a feeding cup), or with a curved glass tubef. Do not 
be constantly urging the patient to take food. 

Sick people are often cross and apparently ill- 
tempered. This is, as a rule, not their fault ; it is 

* Boiled rioe and milk sweetened with sugar. 

t Syphon tube. 
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the effect of the disease from which they are suffering ; 
We should be kind and enduring with them. 

Seat and sleep are great restorers in sickness* 
Aerefore do not wake up patients unnecessarily* that 
is* unless it is time for their medicines or food, and 
even then, in urgent cases only should the patient be 
roused : allow him to sleep as long as he chooses. 

Be cheerful with the sick, and use as mild a manner 
as possible with them. All these apparent trides go 
a long way to make patients comfortable and happy, 
and have no small a share in bringing about recovery. 

We will now attempt to give a brief description of 
some of the more common diseases in India, with 
their treatment, and make a few remarks about 
common accidents that require immediate aid. 

Ague. 

Ague, Intermittent Fever or “ Tap” is caused by 
the Malarial poison,* It is the most frequent disease 
met with in India. It may come on daily, or every 
second or third day. 

Each attack is marked by three stages — the coW, 
hot^ and the sweating. 

The cold stage begins by the patient feeling Ian* 
guid and depressed. There are pains in the back 
and limbs, and a general sensation of chilliness 
which increases until shivering takes place, the lips 
and nails become blue, and the teeth chatter; there 
is much thirst, and vomiting may occur. ' This is 

* Malarial Poison is generated under certain complex con* 
ditionp of the air and soil It appears to be an organic poi* 
son (probably an organic germ), which is bronght into 
aotivity when the soil is moist, contains organic matter, 
and the air is wann. 
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followed in from Imlf an hour to two or three honrs, 
by a feeling of heat. The skin is then dry, the face 
flushed, the puUe^ foil and hard, and there is headache 
and restlessness. Finally, the sweating stage comes 
on. A little moisture flr^ appears on the forehead 
imd face, which soon extends to the body and limbs, 
and then the clothes become saturated with perspira- 
tion. The patient now feels relieved from his 
sufEerings. 

Treatment . — In the cold stage put the patient to bed 
and cover him with blankets. If he is feeling sick, it 
may be well to give him an emetio of warm water ; 
this tends to lessen the duration of the oold sta^. 
In the hot stage^ decrease the bed clothes covering 
him, and give him cold and acid drinks — lemonade, 
tamarind water, &c. About thirty grains of njtref 
may With advantage be added to these fluids. 

During the third stage no medicine is required. 
Cover the patient up to encourage sweating, and be 
careful to prevent a chill, which would stop the 
perspiration. Change the damp clothes and put on 
flannels. 

The inter oal between the attacks is the time we have 
to prevent their recurrence.X I'or this we have only one 

* The Pulse is a movement of the blood vessels, produced 
by the alternate dilatation, relaxation, or contraction of the 
arterids arising from the push given to the blood by the action 
of the heart. In health there are in the adult about 75 pulse- 
boafs per minute. The pulse on the outer and front part of 
the wrist is the one usually felt by the physicians j it is part 
of the radial artery. ' 

t J^ii/re^ saltpetre, or nausliader. It is a salt called by 
chemists Nitrate of Potash, It is found as an incrustation 
on the soil in various parts of India. ^ 

f Recurrence of Ag ue . — Ague is liable to come on every day, or 
every second, or third day, for a considerable period, and if its 
rec^ence cannot be stopped by the free use of quininoj the 
patient should leave the malari^ district for a time. 
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ireliaUe remedy — quinine. An adult should take at 
least twenty grains of this daily “two ten-grain do^es , 
befi>ro the hour at Tfhiqh the ague comes on ; if this 
fails* thirty grains should be taken. To children 
smaller doses should be given — a grain for every 
year of age, split up into two or three doses adminil^ 
tered during the day. Keep the bowels open, for if 
constipation^ exists, quinine acts at a disadvantage ; 
much of it, in fact, is then not absorbed. 

Frecautions against Malarial Poi^o?2.— Always wear 
flannel next the skin. Avoid all possible causes of chills. 
If living in a malarial area, take flve grains of quinine 
every morning. Always take some solid food and some 
hot tea or coffee, before going out in the morning. 
Malarial poison 'is more active before sunrise and after 
sunset than during the day ; if possible, therefore, 
avoid being exposed to it at those particular periods. 

Chicken-pox. — This disease is almost peculiar to 
children. It is a very simple affection, and its only 
importance rests in the fact that it may he mistaken 
for small-pox. Sometimes, indeed, it is not altogether 
easy to distinguish the mildest form of small-pox 
from it. In chicken-pox there is a slight degree 
of fever, headache, and occasionally sore throat, with 
a vesicular eruption all over the body. The eruption 
comes ont on the second day of the fever, and 
disappears about the fifth. It has the appearcCnco that 

* Oonsiipation Is a condition associated with unduo refceu- 
tion of fcBoes. Its immediate effects are defective appetite, 
coated tongue, disagreeable taste in the mouth, dulness, 
headache, and irritability. It may bring on dyspepsia (or 
indigestion), colic, and hsemorrhoids (piles). In most oases it 
is caused by indigestible food, astringent and stimulating 
drinks, sedentary habits, from want of exercise, excessive 
indulgence in sleep, &o. The immediate use of purgatives 
followed by striot attention to diet, proper exercise, and 
oarefol mode of living, are all that are in most cases required 
to remove it. 
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would be produced by a sbower batb of very hot 
water falling over the body. 

This disease rarely requires any treatment beyond 
a dose of castor oil, or a little rhubarb and magnesia, 
to keep the bowels open. 

CnoLEfeA, ITS Peeve NTioN, and Treatment. — 
Perhaps the most impressive way of dealing with the 
subject of cholera, is to give the main facts in conneo-^ 
tion with it in a tabulated form. 

1. Cholera prevails endemically in several of the 
large towns of India, as Hyderabad, Calcutta, &c. 

2. Cleanliness of every description is the greatest 
safeguard against the disease. 

3. Every person in a community can do something 
to prevent its spread, and to banish it from its midst. 
If each person keeps his house, air, and water pnre^ 
he prevents the disease attacking himself and hiS' 
family, and lessens the chances of its attacking 
others. 

4. Cholera is a very fatal disease — ^about one-half 
of those attacked die. By attending to the following^ 
directions we render ourselves as safe as possible 
against it. 

5. Cholera is mainly produced by drinking 
polluted water. 

6. Boiling and Filtering Water is the safest way 
to destroy any poison it may contain. During cholera 
periods, if we are not certain as to the purity of water, 
it is dangerous to use it, if it has not been subjected 
to these processes. If we have no filter in our house, 
we should buy one, or construct one similar to that 
described at pp. 64, 65. 

7. Cholera is ekiefig curable in the first stage, or 
that of premonitory diarrhoea. — The power of m^cixie 
to cure after this stage is past is very meagre. It is^ 
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ifaerefpre^ absolaiely necessary to be treated by a 
medical man as soon as tbe premonitory diarrboea 
commences. 

8. There is no way of distingnishing ordinary 
simple diarrhoea from this premonitory relaxation of 
bowels in cholera. Alihongh they are distinct 
diseases, the existence of the looseness of the bowels 
at a season when cholera prevails, to the 
latter disease The elighteet attack of dtarrhcea in 
any form should he attended to at once. We shonld 
always have in onr house a few of the medicines 
recommended below. 

9. Every householder who can afford it should 
have a small bottle of Laudanum or Chlorodyne in the 
house, and as soon as diarrhoea is manifested in any 
adult member of the household, 40 to 60 drops or 
about a salt>spoonful of one or other of these medi. 
oines should be given. In the case of children one 
drop should be given for every year of age ; in them 
more caution is required in the use of laudanum and 
chlorodyne. If the first dose is vomited, repeat it 
at once, and put a large mustard plaster on the abdo- 
men (protecting the skin, in children, with thin 
muslin). The above remarks apply to all cases of 
diarrhoea occurring during cholera seasons. If the 
patient now commences to suffer from cramps in tbe 
abdomen and legs, from repeated vomiting, and the 
stools are like rice-water, we have to deal with a case 
of true cholera that is passing into the second stage 
or that of collapse. No laudanum or chlorodyne 
must now be given. The vomiting may be chected 
by giving pieces of ice to suck, and the thirst 
assuaged by iced water or soda-water, Tbe cramps 
are relieve by rubbing the limbs with powdered 
ginger or turpentine. We should also use hoi water 
hoiUes to the extremities and abdomen, to keep up 
the body warmth* From the first appearance m the 
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disease, the patient should take to his bed, and 
remaiii lying down until he is well. He should get no 
solid food. By following these directions we do not 
obyiate the necessity of having a medical man in 
attendance, they simply tell us what to do until 
ttre doctor arrives. 

10. During cholera seasons no person should take 
purgative medicines unless prescribed by a medical 
man. 

11. We should avoid all chills and checking of 
perspiration, we should wear a flannel shirt, and 
dso a flannel belt, to prevent catching cold in the 
bowels. 

12. We should live regularly and temperately, and 
use our accustomed diet. Stale, unripe, or unsound 
fruit or vegetables, should on no account be eaten. 
Ripe fruit can do no harm, nor can properly cooked 
fresh vegetables. We should avoid all tainted fish 
and meat — they are very dangerous. We should not 
eat stale rice. Care should taken that children 
do not get sour milky it is a frequent cause of 
diarrhoea in them. All milk consumed should be 
pure ; gowlies frequently water the nnlk, and the 
water used for this purpose is often very impure. As 
a safeguard it is wise to boil the milk. If you cannot 
get pure milk, use condensed milk instead, when 
cholera is about. 

13. Drunkenness invites attacks of cholera. Tem- 
perance in drinking and eating are advisable. 

14. It is very important to avoid all foul smdls^ 
especially those of privies, drains, filthy soil, and 
dust-bins. We should therefore see that our latrine, 
drains, and the ground around our houses, are kept 
thoroughly clean. We should disinfect the privy and 
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drams three or four times a day with Phenyle^ or 
#oine other powerful dismfeotant. No refuse should 
be allowed to be in onr compound or inside our house, 
it should be deposited in the dust-bin. Burn all dry 
ri^e; all slops and liquid refuse should be thrown 
mto the public drain, and abundance of water thrown 
in after it, to flush the drain and keep it clean, 

15. The air in and around our houses should be 
pure. The best way to secure pure air is to keep our 
doors and windows open. 

16. If we cannot make proper and efficient 
arrangements at home for the treatment of any of our 
rdations, friends, or servants attacked with cholera, 
we should send them to a public hospital. By so 
doitig we give them the best chance of recovering ; 
they will there be well nursed and treated. Further, 
by so doing, we help to prevent the spread of the 
disease to the other members of the family, and 
lessen the chances of its extending in the community. 
Poor people cannot look after cholera patients properly, 
such cases require skilled medical aid, and good 
nursing. 

17. We should particularly remember that the 
poison of the disease is contained in the vomited and 
purged matters. These must, therefore, be thoroughly 
disinfected and got rid of at once. We should make 
the patient pass them into a vessel into which some 
phenyle or other disinfectant has been previously 
poured. The vessel and its contents should then be 
placed under cover in an unfrequented part of our 
compound, ready for removal when the scavenger 
arrives. 

16. All infected clothes, bedding, and utensils 
should be thoroughly disinfected with phenyle or 
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Condj’s fluid. It is safest, however, to hum such 
clothes and to break all chatties used, putting the 
pieces in a fire to prevent further infection or con- 
tamination. Some metal utensils may be readily 
pnrified by heating them over a fire. 

19. All houses in which a case of cholera has taken 
place should, after its termination, be thoroughly 
fumigated with Sulphur and disinfected witn some 
powerful germicide.* 

.20. If cholera breaks out in a house, all the 
nnaflected children should be at once sent to some 
other dwelling place ; — children are very susceptible 
to the disease, and in them it is very laial. Only 
those adults should remain with the case who are 
necessary for nursing. The patient should be hept 
in a separate room, 

21. Cholera is not ordinarily contagious, but it 
sometimes acquires the qualities of a contagious 
disease, especially when the poison is in a concen- 
trated form, and when certain conditions of weather 
favour its development. The surest way to prevent its 
affecting us under these circumstances is by means 
of good ventilation. We cannot get too much air; 
the more air allowed into the room, the more dilute 
is the poison, and the less power it has to affect us. 

22. Persons in attendance on cholera cases should 
silways wash their hands and face before taking any 
food or drink. They should not eat in the room 
occupied by the patient. 

23. We should not be afraid of cholera, nor make 
it a subject of conversation ; fear and mental emotions 
depress the system and predispose to the disease. If 
we use pure water, breathe freely of pure air, keep our 

* Oermisides are agents which cause the death of germs. 

18 
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privies and draini^ clean, we are well defended against 
this disease. 

Diaerhosa. — Diarrlioea is a very common disease in 
India, and is characterised by the occurrence of more 
frequent and thinner evacuations from the bowels 
than occur naturally. It is important to know that 
diarrhoea is usually one of the first indications of 
cholera, — it may also occur during many other 
diseases. 

Diarrhcna is caused in a large number of cases by 
errors in diet — eating too much food, unwholesome 
food, or certain articles which disagree. Not unfre- 
quently it is produced by exposure to cold, checking 
perspiration, keeping on wet clothes, drinking cold or 
acid liquors, or taking ices when the body is over- 
heated. In India it is often due to malaria. , 

Si/mjptoms , — Diarrhoea is usually accompanied by 
flatnlencyj and slight distention. of the abdomen, 
griping of the bowels, and sometimes sickness of the 
stomach. The patient feels relieved after such 
evacuation, which is voided without any straining. 
The number of stools vary from four or six to twenty 
in the day. 

Treatment * — The first thing is to ascertain the cause 
of the diarrhoea. If it ariscjs from over-eating, from 
partaking of unwholesome food, or from constipation, 
it is then an eflbrt of nature to expel the offending 
matter, and ought not to be checked abruptly 
by astringent medicines. In such cases it would 
be well to begin with a mild dose of castor-oil or 
Gregory’s Powder,^ to which in adults lO < r 15 drops 
of laudanum may be added. In all other cases than 
those enumerated, we should give some astringent 

♦ This is also oalled Compound Bhubarb Powder, and con- 
sists of rhubarb, magnesia, and ginger. 
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mixture at once, and of these the most harmless and 
popular is chalk mixture combined with half a tea- 
spoonful each of tincture of catechu and kino, and 10 
drops of laudanum to each dose in the case of adults. 
In children, however, opium in any form requires the 
greatest care in its administration, and should never be 
given unless prescribed by a doctor, and an infant 
should never be given more than 1 drop for a dose* 

The diet of the patient should be bland — rice, sago, 
arrowroot, or bread and milk being the best. The 
patient should remain lying down while suffering from 
the disease. His belly should be covered with a 
broad flannel belt. 

Dysentery. — Dysentery is a very common disease 
in India : it is said to be chiefly of malarial 
origin, but it may be produced by other causes, such 
as exposure to cold and wet, lying on damp ground, 
parcicularly after fatigue, wearing damp clothes, 
by scanty and unwholesome food and drink ; eating 
unripe and sour fruit; drinking vrater rendered 
impure by organic matter ; by the foul smells given 
off by the badly kept privies, cess-pools, aiindaeeee^ 
and drains containing putrefying organic matters. 

Symptoms , — The disease commences with grip- 
ing pains of the abdomen and frequent calls to stool, 
with great straining and a burning sensation in the 
lower part of the bowel, and about its outlet. The 
stools at first contain some semi-liquid fcemlent'^ 
matter, but they soon become scanty, and then con- 
sist chiefly of jelly-like material called mucusf mixed 
with blood ; there is pain in the abdomen, particularly 

* Fcectilenty similar to foeces. 

t Mucus is a viscid animal fluid secreted by the mucotis 
membranes, and is best exemplified by that from the mneous 
membranes of the nose and bronchial tubes. It covers the 
mucous membranes, and serves to moisten and defend them. 
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on a pressure low down on the left; side : the disease 
is usually accompanied with slight fever. 

Treatment , — The patient must be put to bed and 
kept there until he has recovered. At first a smnll 
dose of castor-oil may be given with fifteen drops of 
laudanum in the case of adults, or one drop for every 
year of age, in the case of children. In an adult, 
about two hours after this, a mustard plaster should 
be put on the pit of the stomach, and another 15 or 
20 drops of laudanum administered. In another 
half hour, twenty grains of ipecacuanha powder 
(made into a paste, with syrup or honey, or into pills) 
are to be given. The patient should be told to endea- 
vour to retain the ipecacuanha, as it is liable to 
make him sick. He should lie quietly on his back 
and try to go to sleep. He should not be given food 
of any description for two hours before and for two 
hours after the ipecacuanha. The latter may be 
repeated the last thing before going to sleep. 

This is the most successful plan of treatment for 
ordinary dysentery, it cuts the disease short, and 
prevents the occurrence of other diseases that are 
likely to arise in the course of this complaint. For 
infants and children small doses of ipecacuanha pro- 
portionate to age may be given — for instance, one 
grain for an infant a year old, and five grains for a 
child eight years of age. 

In the milder forms of the disease, it may some- 
times be thought advisable to administer small doses 
of Dover’s Powder and bismuth (five or eight grains 
each) three times a day, or lead and opium pill (five 
grains) every four or six hours. 

It should be remembered that dysentery is apt to 
become chronic, and that chronic dysentery is one of 
the most intractable diseases to. treat. 
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Throngbonfc an acute attack of dysentery, the 
diet should consist of nothing but milk, with 
some arrowrooti sago, or other simple farinaceous 
food. 

Painting. — Fainting most frequently occurs in 
delicate women or girls, and in close heated rooms, or 
after unusual exertion. In the ordinary faint, the 
patient becomes, unconscious for a few moments. 
The first thing to be done is to lay the patient flat on 
the back, keeping the head low, and convey her to 
the open air. All tight articles of dress about the 
abdomen, chest, and neck should be removed. Smell- 
ing salts or hartshorn may bo applied to the nostrils, 
and a little cold water may be sprinkled on the face, 
or upper part of the chest. 

On the return of consciousness, give a small quan- 
tity of any stimulant at hand— -a dessert-spoonful of 
brandy well diluted, for example. A tea-spoonful of 
sal rolatiley^ in a wine-glassful of water* is an 
excellent restorative in these cases. 

Fits. — F its are usually the result of epilepsy]^ in 


* Ammonia . — It is an alkaline substance which differs from 
the other alkalies in being gaseous —hence often called the 
volatile alkali. It is a colourless, pungent gas, composed of 
nitrogen and hydrogen. It irritates the air passages. It is 
the active agent in sal volatile. 

t Epilepsy is a disease of the nervous system associated 
with fits, in which the patient falls suddenly — hence called 
falling sickness. In its fully-developed form convulsion 
attended by complete unconsciousness is the prominent 
feature. During the paroxysm, to prevent the patient from 
injuring himself, raise the head gently, loose all constrictions, 
and protect the tongue by placing a piece of cork, india-mbbdr, 
or soft wood between the teeth. 
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which the patient falls to the ground, becomes insen- 
sible, and is seized with convulsion,"^ 

In such cases lay the patient on his back, loosen all 
constrictions around his neck, chest, and abdomen, 
especially collars and cravats ; prevent him from 
injuring himself in his convulsive movements, and be 
careful that he does not bite his tongue, — this latter 
may be effected by placing the handle of a spoon or a 
piece of wood covered with a piece of rag or a strip 
of a handkerchief, between the teeth, by dashing 
some cold water on his face, and applying smelling 
salts or Ammonia'\^ to the nostrils. If these means 
fail to restore consciousness, medical advice must at 
once be sought. It is very wrong to give stimulating 
liquors, for, indiscriminately used in such cases, they 
are positively dangerous to life. Sometimes “fits'* 
are produced by the rupture of a blood vessel in the 
brain, and in such cases the administration of alcoholic 
liquors would increase the quantity of blood flowing 
from the lacerated vessel. Under no ch cumstances, 
then, unless prescribed by a doctor, should alcoholic 
stimulants bo given in* case of fits. 

Small-fox. — No disease is so preventable as small- 
pox. This very proven tability is one of the greatest 
triumphs of the medical art. There are now many 
instances in which it has been almost entirely stamped 
out, in large communities, by vaccination properly 
carried out. 

* Convulsion is a morbid state in which there nre violent 
and involuntary contraction of the muSclos with alternative 
relaxations. They may be confined to some part or limbs or 
affect the whole body; children are often the subjects of 
convulsion, during dentition particularly, when the j)roces8 is 
caused by a disordered state of bowels or by presence of 
worms. 

t Ammonia, see “sal volatile,** p. 209. 
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Small-pox is almost always present in some part of 
India. It is here worshipped in the form of a goddess 
by certain classes of Hindoos. Inoculation* for this 
affection has been carried on for two thousand 
years. Wherever small-pox occurs and vaccination 
is not pmctised, the disease becomes a most loath- 
some and fatal scourge. It is the most contagious 
and infectious disease known: it may be said that 
its existence, to any extent, in a civilised nation, is a 
stigma^ upon tliat nation. 

Small-pox appears about twelve days after the 
patient has been exposed to the poison. At its 
commencement he complains of severe backache, 
headache, vomiting, and after two days of fever, small, 
hard, red piinjples appear on the face, forehead, and 
wrists, and then on the limbs and body. There is 
usually sore throat, and similar pimples occur in the 
throat and mouth. When the pimples come out the 
fever abates. The pimples in a few days become little 
vesicles, and about the eighth pr ninth day have 
changed into pustules. When this occurs the fever 
increases again, the face becomes swollen, and the 
soreness of throat becomes worse. The eyes may be 
affected and dangerously ulcerated.X 

There are several varieties of small -pox. Discrete, 
in which the vesicles remain separate on the face ; 
confluent, in which they run into one another ; send- 


* Inoculation is tlie term given to the insertion of any 
infectious or poisonous matter. Here it refers to the intro- 
duction into the skin of the Bma]l-pox poison directly with 
the view to the production of small-pox in the person inocu- 
lated, 
t Blemish. 

X Ulcer is n solution of continuity or breacli of the surface 
in any of the soft parts of the body, usually attended with 
the formation of pus or some other discharge. 
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confluent^ midway between these two, ^^h€emorrhagie 
(the most dangerous form), in which the vesicles, or 
what would have been vesicles, are filled with blood. 

It would be diflBcnlt to describe the terrible effects 
of small 'po7 as it occurred in Europe two hundred 
years ago; old and young, rich and poor, were equally 
attacked. The people of entire villages have been 
removed by it. In the Deccan, almost every third or 
fourth person one sees is pock-marked : many have 
lost their eye-sight from its effects. These people so 
afiected are the survivors only. 

Treatment , — Every case of small -pox should bo 
isolated * (that is, separated from healthy persons) 
as far as possible. Nothing short of the most thorough 
system of vaccination, carried to the houses of the 
people, can stamp out small-pox; such vaccination 
should be made compulsory throughout the country. 

If smalUpok appears in the house, we should write 
to the sanitary authorities of our town (or munici* 
pality) about it at once. In the case of paupers the 
municipal authorities should make arrangements for 
the treatment of the patients attacked. If necessary, 
the sanitary authorities should get all our relations 
vaccinated. The duration of small-pox. like that of 
other specific infectious diseases, cannot be cut short, 
—it will run its course ; but wc can do much to guide 
that course. Nursing is more important than 
medicines. Daring the entire attack the patient 
should be given iced and acid drinks, lemonade, 
tamarind water, and the like ; ho should be frequently 
sponged all over with tepid water and kept in clean 
clothes. If he is very weak a little brandy or whisky, 
well diluted, taay bo given. 

• Isolated ig the getting apart or the gogrogation of the sick. 
It is one of the metbodg of preventing the spread of diaease 
known to be infections. 
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If the vomiting is severe he should be supplied with 
small bits of ice, or iced soda-water in small quantities* * * § 
Liquid and nourishing food should be given in small 
quantities frequently. If the bowels are constipated, 
a few grains of calomel, or a dose of castor-oil, may 
be administered.' 

The pustules should be covered with carbolic oil 
(1-100) ; this relieves the pain and prevents the par- 
ticles of matter floating into the air — Collodion* is 
sometimes more agreeable. 

To prevent pitting^ a little blue ointment^ may be 
applied, or small quantities of very dilute oleatej of 
mercury may be used in the same way. A very simple 
and excellent method is to open the pustules, squeeze 
out the matter, and then wash the part with tepid 
milk. 

Some people prefer cauterising^ tho bottom of the 
pustules with lunar caustic||, but we do not recommend 
this. In all cases it is advisable to seek the advice of 
a doctor, 

Vaccinaiion. — The little operation of vaccination 
is carried out by implanting on the abraded skin of 
the arm or elsewhere, the vaccine lymph taken either . 
from a vaccine vesicle^ on the udder of a calf (animal 


* Collodion is a solution of gun-cotton in ether, 

f Biae Ointment consists of mercury mixed with some sort 
of fat. 

Xpieate of Mercury is a special preparation of mercury con- 
sisting of oleac acid combined with oxide of mercury. 

§ Cauteribiny means the sewing or burning of living flesh by 
a caustic solution or actual cautery. 

|l Lunar is tho name given to nitrate of silver when cast 
into sticks for the use of snrgeons, &c* 

Vesicle is a small cavity or sac containing serous fluid. A 
serous fluid is one like the watery portion of the blood. 
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vaccination ♦), or by similar lympb taken from the 
arm of a recently- vaccinated person {arm-to^arm 
vaccination). By this process the vaccinated person is 
to a considerable extent protected against small-pox. 
The essence of the protective inflnence of vaccination 
rests in the fact that the small-pox poison in passing 
through the system of the calf or cow ts deprived of i/s 
virulencef. 

Vaccination produces a simple disease called cowpox, 
and in doing so it prevents, to a great degree, the 
possibility of the occurrence of small-pox. 

In the human body there is a material on which 
the cow-pox and small-pox poisons feed and multi- 
ply. This food is in a limited quantity, and when 
eaten up is not reformed, or is reformed only at long 
intervals. By vaccination, the cow-pox germs (?) 
consume all this food, leaving none for the small-pox 
germs to live on ; so that if a vaccinated person is 
brought into contact with a case of small-pox, the 
^erms of the latter alight on a barren soil— there is 
no food on which small-pox poison might live. After 
some years, however, it is said that this food may bo 
once more generated in our bodies, 7*e-vaccination is 
then necessary, and it should be carried out systema- 
tically ill children about twelve jeais of ago. 

Every infant should be vaccinated before it attains 
the age of throe months, unless there is some impor- 
tant reason for not doing so. 

Vaccination is a simple and harmless operation when 
properly done. If it were efficiently carried out it 
would exterminate small- j)OX from civilised communi- 
ties, 

^ Animal Vaceination is tho inoculation with the cow-pox 
matter by the vaccine lymph obtained from the cow, and 
intended to act as a preventive against small-pox. 

t riruZsTics.— Malignant or poisonous properties. 
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Abscess. — Abscesses .are among the most frequent 
forms of minor complaints met with in India. They 
are collections of “matter,” or^ pus, in some tissue or 
organ of the body. They may be acute or chronic. 
We shall here refer only to those that occur imme- 
diately beneath the skin, and are of rapid formation. 

Abscesses are always preceded by inflammation, 
which is marked by the occurrence of heat, redness, 
swelling, and pain on the part affected. When pus* 
has formed, the pain takes on a throbbing character, 
and from being sharp, becomes dull : the skin shines, 
and by placing the fingers of the two hands flat on 
the surface of the part and keeping those of one hand 
steady and pressing both those of the other, the sen- 
sation of a moving liquid is given to the fixed fingers — 
this is called fluctuation by sui^geons. If the abscess 
is at all large, the production of matter is accom- 
])anied with feliivcring fits, followed by fever. If the 
abscess is not deep, the matter tends to make its way 
to the surface or to “ point,” and if it is not let out by 
surgical moans, the skin of the part becomes thinner, 
and at last gives way, the matter being discharged. 
If an abscess goes through these regular stages, it 
may be left to burst of itself. For all other forms of 
abscess than this superficial kind, a doctor should be 
at once consulted. 

When inflammation occurs, we must 
attempt to prevent the formation of pus by means 
of a light diet, keeping the bowels open, and the 
application of cold water or lead lotion. If pns has 
formed, or is about to form, nothing is better and 
more soothing than a largo hnsoed moid poultice^ 

* Pus is the yellowish semi-liquid material that exudes from 

absoess when it is opened, or from an ulcer. It consists* 
chiefly of small round cells floating in a clear fluid, the cells 
giving it its yellow color. 
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clianged at least eveiy two or three hoars. If the 
abaoess is slow in bursting, it should bo opened with 
a lancet or sharp penknife. 

Bites op Animals. — The teeth of such animals as 
dogs and cats may tear, bruise, or puncture the part 
that is bitten, or they may merely graze the skin. 
The treatment of the wound will vary with the nature 
of the bite. Usually all that is necessary is to suck 
the wound, apply some ca&stic, or nitric acid , and 
dress it with a piece of clean rag or lint, or a bit of a 
handkerchief that has been soaked in cold water, 
keeping the rag constantly wet. If there be much 
pain, hot fomentationst or a poultice gives relief. 

Much error prevails regarding the relation between 
hydrophoBia and dog bites. Now a dog is or is not 
mad. If it is not mad there is no possible fear of 
hydrophobia following a bite inflicted by it. Madness 
in dogs shows itself in two forms — (1) Raving Madness^ 
and (2), Dumb Madness. 

Raving fnadfiess is recognised by a change in the 
demeanour of the dog— it becomes moro.se, depressed, 
wanders about, and desires to hide itself. It gnaws 
at objects coming in its way, snarls and snaps, and 
becomes very excited if at all frightened ; is freciuently 
seen pawing its throat, foams at the mouth, and in 
barking makes a peculiar harsh noise. The dog will 
bite its master and animals of any kind, but is more 
inclined to attack other dogs. Healthy dog.s endeavour 
to get out of its way, even during the early stage of the 

• nitric Acid is a eompoaiK) of a O and N united ordi- 
narily with water, wlien it is called aquafoilib. It is very 
corrosive, and produces sores when brought into contact with 
the auimal body. 

t Hot fomentations are prepared by soaking a piece of 
Rannel in hot water and ringing it out, and then applying it 
to the part affected. 
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disease. There is no dread of water. Before the 
oommenoement of the disease, the animal is Bometimes 
tmnsnallj affectionate to its owner. Raving madness 
is the usual form of canine rabies. In the other 
form of the disease — dumb madnest — the muscles of 
the lower jaw bone are paralysed,* therefore the 
animal cannot bite. The hind limbs are also often 
paralysed. The disease may occur in dogs of all ages, 
and at any season of the year. 

Any dog showing a marked tendency to bite other 
animals should be at once muzzled and chained up. It 
is unwise to have a suspected animal killed at once ; 
it should be shown to some doctor or veterinary author- 
ity, who will decide whether the dog is rabid or not. 

We ought never to encourage our dogs to lick the 
hands and face, especially if there are any abrasions, 
scratches, or wounds on them. 

Bleeding. — Bleeding from simple wounds is usually 
not dangerous ; it may be stopped by pressure^ 
and the application of cold water or ice, to the port 
affected. Occasionally, however, it is necessary to 
apply astringent medicines or a ligature. As a rule, 
the bleeding ceases when^thc edges of the wound are 
brought together, and the part bound up moderately 
tightly. If there is still a little discharge of blood, it 
may readily be stopped by the application of ice or 
cold water. 

Wound of an Artery, — We recognise that an artery 
is wounded by the blood having a bright red or scarlet 
color, and by its spouting out in jets from the wound. 


* A part is said to be paralysed when it has lost the powers 
of voluntary musoular motion. There are different forma of 
paralysis j there may be loss of power of motion, or of 
sensation, or both. 

19 



218 


IKJT7BIXB Am> ACCIDENTS. 


The treatment here is at once press with the 
p(wt of the clean finger on the spot from which the 
blood appears to fiow, and keep it there until the 
dressings for the wonnd are ready. These dressings 
consist of a hard pad, made by rolling pieces of clean 
rag or lint round a smooth stone, a coin, marble or shell 
(cowrie), 4;c., applying this pad to the part on which 
the finger was placed, and keeping it there by means 
of a bandage tied pretty firmly. Cold water may 
then be applied. Should the amount of blood issuing 
from the wound be large, it will be necessary to send 
for a doctor, but in the meantime a ligature should be 
tied around the limb, above the wonnd, that is, between 
the wound and the heart, keeping the pad firmly 
bound to the wound at the same time The ligature 
may at first consist of a handkerchief tied tolerably 
fin^y around the limb, but if this does not stop the 
bleeding the following plan is recommended: — Tie two 
diagonal corners of a handkerchief into a knot, and 
pass the loop of the handkerchief over the limb, 
above the wound; now pass a stick through the 
loop and twist the stick rouud and round, until the 
ligature is tight enough to stop the bleeding. 
Remember, that this is but a temporary measure, 
and that prolonged constriction of this nature is very 
dangerous, as it may lead to morti 6 cation• **^ of the 
part below the ligature. 

Bleeding from a Vein , — The blood flowing from a 
wounded vein is of dark red colour, and discharges 
in a c^fiiinuoue stream. For its treatment, usually, all 
that is necessary is to apply a clean, firm pad over 
the wonnd, keeping it there with a bandage tied 

• MwHjicat%o% is the death of one part of tho ^body while 

the other is alive. It is (galled gangrene when it occurs in soft 
or ^eshy parts. » 
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tolerably firmly. If this prove of no avail, apply a 
ligature below and above the seat of the wound. 

Remember that the blood in the arteries of the limbs 
fiows towards the tips of the fingers and toes from the 
heart, and that the blood in the veins of the limbs 
flows from the fingers and toes towards the heart ; 
but, owing to the existence of little valves in the 
veins, the blood cannon t may for a short distance be 
reversed, hence the use of the ligature above the wound. 
When blood oozes from a wound, it is usually due to 
rupture or division of the minute blood vessels, called 
capillaries ; such bleeding requires merely a pad, cold 
water, and a bandage applied bo the wounded part. 

Bleeding from the Nose . — This is, as a rule, slighl^ 
devoid of danger, and often does good to the patient; 
it is injurious only when much blood is lost, or when 
it recurs frequently, and is long continued. As a rule, 
nothing need bo done, but if the face is at all pale, or 
the patient feels faint and ^giddy, or sick at stomach, 
we must attempt to arrest the bleeding. This may be 
done by exposing the patient to cold air, keeping his 
head erect, applying ice or cold water to the facse and 
nose and back of the neck. Do not give the patient 
stimulants. If it still continues, place the feet and 
hands in hot water and mustard, and send for a 
doctor, who will, perhaps, plug up the nostrils and* 
administer some internal medicines. 

Bruises. — Bruises are injuries caused by such 
violence as falls, blows, wrenches, Ac. They may be 
severe ot slight. In them the skin is not damaged, 
but the soft tissues beneath it are torn. The tiny 
blood vessels ruptured, the blood escapes, and causes 
swelling and discoloration of the bruised part. The 
colour of the injured part at first is usually purple^ 
passing to green and yellow. 
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Trmtment.'^li the bruise is slight, all that is neces- 
sary IS to apply a cold, wet cloth, or a piece of ice 
lirapped in cloth, and keep the part at rest ; but if 
the injuiy is severe and the swelling has stopped 
increasing, hot fomentations or linseed meal poultice 
gives much relief. 

A simple bruised wound requires nothing more 
than the application of cold water and rest. 

Burns and Scalds. — A hum is an injury produced 
by the contact of dry heat with the body. Such 

S may be caused by the flame of a lamp, 
), or fire, by burnirtg clothes, hot metal, 
&c. A scald is a similar injury brought about by 
hot liquids. The effects in both are much the same, 
and vary with* the length of time the damaged part 
is exposed to the heat. The amount of danger to the 
patient varies with the extent of the body involved, 
the d^jgfh to which the effects of the heat have 

g enetrated, and the region of the body affected. 

or example, a slight or superficial bum of a 
large surface of the body, is usually more danger- 
ous than one of a more severe nature affecting a 
limited area. Burrs are usually very painful at first. 
To remove the pain the first thing to do is to smear 
some linseed or sweet-oil on the clothes if they 
cover the injured part; next, carefully remove all 
clothing ; this should be done with the utmost 
gentleness, and all clothing that is not readily remov- 
able should be out off. To facilitate the removal, the 
oil may be passed between the skin and the clothes to 
soften them, and decrease the friction around, thus 
preventing the peeling off of the skin. If there are 
any raised blebs or blisters, prick the skin over them 
with a large, dean needle, a darning needle beina best. 
Now soak some cotton wool in a mixture of equal parts 
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of lime-water {chumh-pant) Bitid. Bweet-oil,* and apply 
it to the part affected. If these are not at hand» a 
sataratedf solution of bicarbonate of soda may be 
applied. Bandage the whole carefully and lightly, so 
as to exclude the air. In the absence of the above 
agents, flour may be .dusted on the part, but is to be 
avoided, if possible, as it cakes, and is difBcult and 
painful of removal. 

N'ow cover the patient up with warm clothes, 
and keep him in a warm room. Give him a stimulant 
if depressed, and if the pain is sevei'e, give an adult 
20 drops of laudanum or chlorodyne in water. 

Do not remove this first dressing until it i becomes 
hard and stiff or irritating, or there are signs of 
** matter ** having formed. In renewing the dressing 
do not uncover all the burn at once if it is a large one, 
but dress it bit by bit. 

As the clothes usually worn —and especially those 
worn by women and children — are of a very combusti* 
ble nature, it occasionally happens that they catch fire. 
In case of such an accident the greatest presence of mind 
and coolness are needed. Air is necessary for com* 
bastion, therefore if we can exclude it, the flames will 
be extinguished. This is best done by laying the 
patient on the ground and enveloping him or her 
in a blanket, carpet, coat, or any other large cloth at 
band. Now keep pouring cold water over the half- 
burned clothes until they ai*e cool, and cany the 
sufferer to a warm room, lay him on a table, or floor, 
and with a scissors or sharp knife remove the clothes. 
The subsequent treatment is the same as that for bums 

^ * Styeflf-oiZ— This name is often applied to all bland, nnir- 
ritatiug oils, such as olive, linseed, and other oils. 

+ The word saturated means containing as much as the 
water or other fluid will dissolve. 
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already described. In case of sucb an accident as 
tbid) never allow the patient to run wildly abont^ as 
this merely serves to fan the flames. 

Drowning.— In drowning the suffocation suffered 
is due to the prevention of entrance of air into the 
lungs. The water, in which the patient has been 
immersed, by filling the air passages, prevents the air 
being inhaled as effectually as if he were strangled, or 
had a tight cord around his neck. 

Treatment.^Send for a doctor at once, but in the 
meantime endeavour to restore the patient by the 
following means : — Loosen the clothes about the neck 
and chest, open the patient’s mouth, draw out the 
tongue, remove all foreign bodies, saliva, &c., that 
may be in the mouth or nostrils. Get some clothes, 
make them into a bundle, turn the patient on his face, 
80 that the “ pit of the stomach rests upon the top 
of the bundle. Now press the convexity of the back 
produced in this way, down to the bundle of clothes 
three or four times. Turn the'patient again in such a 
way that the centre of the back rests on the bundle of 
clothes, and put some warm covering over the lower 
half of the body. Grasp the patient’s arms above the 
elbow, and pull them upwards, until they meet above 
the head ; this has the effect of causing the air to 
enter the lungs, and imitates natural inspiration. 
Kext bring the arms back to the sides, and repeat this 
upward and downward movement about fifteen or 
sixteen times in a minute, and continue doing so until 
the patient breathes naturally, or all hopes of his 
recovery are gone. This is called artificial reBpiration, 
and we should remember that it has been successful 
after five hours apparently suspended animation. 
When breathing is properly established, covor the 
patient with warm clothes, particularly warm blankets, 
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and mb bis limbs upwards, that is, towards the 
beart. Apply bot bottles to bis feet, legs, loins, 
armpits, and pit of tbe stomach, and a mustard 
plaster over bis beart. 

After respiration bas been re-establisbed, and power 
of swallowing restored, a little warm brandy and 
water, or other stimulant well diluted, should be given 
to tbe patient. 

Concussion of the Brain is usually due to 
blows on the bead or to falls, or violent shock to the 
whole body. The patient lies insensible, tbe pulse is 
weak, the face pale, tbe limbs cold, the breathing bard, 
and tbe pupils are generally contmcted. 

In tbe treatment of a case like this, it is useful for 
ns to know what not to do. Do not douche tbe patient 
with cold water, or apply ice to tbe bead ; be is very 
much depressed already, and these agents would stiU 
further lower him. Do not pour any alcoholic liquor 
down his throat ; a doctor may do this if be sees Uie 
necessity, but no one else should. 

First place tbe patient on bis back, keeping bis head 
low, covering him up with a blanket or great coat^ 
carpet, or any other covering at band. The bands, 
feet, and limbs may be gently rubbed upwards. He 
will recover consciousness, and will probably vomit 
or feel sick in a few minutes, if he is to get well 
quickly. This vomiting is a good sign. After this be 
may be carried in a lying down position to bis bouse. 
If unconsciousness continues, something serious has 
taken place, and a doctor must be consulted without 
delay. 

Fractures. — Bones are liable to be broken by 
various forms of riolenoe, and when broken are said 
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to he fraeiurtd. The signs by which this accident 
are made known are — unusual freedom of movement 
in the length of the limb, local swelling, depression, 
or deformity, and a sensation of grating^ caused by 
the broken ends of the bones coming into cont^ot 
with one another. Fractures are said to be simple 
when there is no wound of the skin communicating 
with the broken part of the bones. In compound 
fractures the broken bone is in communication with 
the exterpal air. 

Treatment greatest possible care is to be 
taken to prevent a simple fracture becoming a 
compound one. This is best done by keeping the 
part in a state of absolute rest until treatment is 
begun. As soon as the accident takes place the 
limb should be gently stretched, and if the patient 
is away from home, a splint should be made of a 
dozen straight bamboo twigs rolled up in pieces of 
cloth, straw, or grass. These should be placed 
around the limb, and fixed with two or throe pocket 
handkerchiefs or strips of cloth or a bandage. A 
puggree does very well for this. These should be tied 
pretty firmly, but not so tightly as to stop the 
circulation in the limb which would be a dangerous 
thing to do. The patient should then be carried home, 
or to a hospital, and the surgeon sent for. The above 
form of splint is specially mentioned, because it is most 
easily got the moment it is required. Pieces of 
wood, bamboo matting, cardboard, small branches of 
trees, lathis, or other such articles, may be equally 
uffefol for the purpose. It is to be remembered that 
the above is a preliminary only, and serves to prevent 
any further damage to the part. The final “ setting ” 
is to be carried out at home, or in an hospital. In 
tlie absence of a surgeon, tins may be effected by 
placing the patient on a hard, level - i 
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The previons fixtures are now to be removed. 
An assistant holds the limb above the point of 
fracture, whilst the operator gently, and slowlV, 
but firmly, pulls from the lower end in a straight; 
line in the natural direction of the limb, being 
careful to avoid all jerking. By this means the 
broken ends are brought together into their normal 
position. When this has been properly done both 
the limbs are of equal length. The limb is now 
to be fixed in this position by means of one, two, 
or three splints. These may be“ made of light, 
thin board, or gutta-percha, or cardboard, and 
should be thoroughly padded with cotton wool 
on the inside, and particularly over parts that come 
into contact with bony prominences. The splint or 
splints should be about the same length as that 
of the broken bone. If it is thought necessary a 
third splint may be applied, for the limb to rest 
upon. The splints should be firmly bound by pieces 
of bandage or straps tied at intervals along the 
broken limb. 

Care should be taken that they be not bound too 
tightly, for this would interfere with the circulatioti 
in the limb, and the repair of the broken bone. As the * 
parts about the broken ends of the bone swell during 
the first few days aft;cr the accident, the point of 
fracture is not to be bandaged too firmly. It would 
be better to leave it exposed to see how the union of 
the bones is going on. ff the bone has been properly 
set, the splints carefully applied, and the limb kept at 
perfect rest, nothing more will be needed in the 
treatment. The straps or bandages, however, will 
require to be tightened every thiee or four days, 
but the splints ought not to be meddled with for 
about three weeks, unless some unusual occurrenoe 
demands their removal. If any inflammation ai'isea 
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it may often* be subdued by the application of cold 
to the part. 

There are many varieties of fracture requiring 
special modes of treatment, which we cannot describe 
The directions given above are applicable to 
most forms of simple fractures of limb?, and can be 
carried out very readily. In all cases when a surgeon 
is available he should be asked to see and treat the 
fracture. 

Snake , Bites. — Bites are more frequently inflicted 
by harmless than by dangerous snakes. Most people, 
however, cannot distinguish the one kind of snake 
or its bite, from the other; yet they are only too 
oonscioua of the terrible consequence of a bite 
inflicted by a poisonous snake. The result is that the 
bites of even innocent snakes arc accompanied by 
much depression from fear. 

The bite inflicted by a poisonous snake generally 
shows only two punctures, whereas those of harmless 
snakes show four or six. 

Treatment . — Send for a doctor at once, but in the 
meantime the following plan should be carried out : — 

Apply a ligature similar to that described to stop 
arterial bleeding (see p. 217) a few inches above the 
place of the bite, and apply three or four more 
such ligatulres above the flrst one, at intervals of a 
few inches. The part may now ho sucked by the 
patient or by a by-stander. It must bo remembered, 
however, that this is a dangerous thing to do, if 
there are any abrasions, ulcers, or wounds on the 
Ups or month, and whenever it is done the operator 

* Oold watnf dressing consists merely of the application of 
a clean rag, or bit of lint satnrated with cold water, and kept 
on the parte affected by a light bandage. 
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should immediately afterwards rinse his month 
out with a solution of Condy '9 Fluids or a powerful 
disinfectant lotion. After this has l^en done incise 
the wounds by cutting across the punptures with a 
sharp penknife or other instrument, and allow the 
wound to bleed freely, or preferably, excise the 
punctured and poisoned parts to a depth of a quarter 
of an inch at least. Now apply either a hot iron, 
or live coal, or some pure nitric or carbolic acid, to 
the bottom of these wounds as quickly as possible. 
Next give the patient, if an adult, 15 drops of solution 
of ammonia, or a tea-spoonful of sal volatile, in a 
wineglassful of water. If he is much depressed and 
inclined to faint, give him an ounce of brandy or 
whisky, well dilated. 

If the bite be on such a part that ligatures cannot 
be applied, the first thing to be done is to suck tbe 
wound thoroughly, pinch up the punctured places, 
and excise a circular piece as large as the thumb nail, 
from around each punctuie to the depth of a quarter 
of an inch, and apply one of the cauterising agents 
above-mentioned. 

Should no symptoms of poisoning come on, in half 
an hour remove the ligatures, or the part will mortify, 
from the stoppage of the circulation. But if depres- 
sion, faintness, nausea, and quick breathing come on, 
the ligature should be kept on, until the patient is re- 
covering or until the ligatured part is cold and livid. 

Repeat the brandy or other stimulant at hand every 
quarter or half hour, according to the amount of 
depression, but do not intoxicate the patient. Apply 
a mustard plaster over the heart and to the calves of 
the legs.* 

* Abetraoted from Health in India, b}’' Sie Joseph Faybbb, 
M.D., F. R. 8., &o: 
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People trayelling in the jangle should alwaja take 
with them some Condj’s* Fluid or the crystals 
of permanganate of potash. It has been proved 
that this salt of potash renders the poison inert, 
and* if it can be brought into contact with the 
poison in the bitten part with sufficient rapidity, 
it is said that no symptoms of poisoning will ensue. 
If, however, a blood vessel has been penetrated by 
the poison fang, the poison is carried throughout the 
system almost at once, so that nothing can be of 
much avail. 

No method of treatment of the bites of really 
venomous snakes (we refer especially to those of the 
cobra and hrait) has hitherto proved satisfactory. 
The plan above sketched is based on the experience 
of one of the greatest living authorities on the subject. 
If the bite be that of a harmless snake, under this 
treatment the patient speedily recovers ; if it be that 
of a poisonous reptile, no other mode of treatment is 
so efficacious. 

We frequently hear of persons having discovered 
a cp-re for snake bites. Pay no attention to such 
assertions- If the advice given by quacks be followed 
to the^ exclusion of the plan of treatment we have 
recommended, the rfnfortunate patient will be deprived 
of the only chance he has of recovery. 

Sprains. — These are injuries produced by falls, 
blows, twists, or wrenches of joints in which the 
ligaments,* or tendons (or both), around the bones 
are tom or considerably stretched. 


^ lAgavtvmiB are the dense, fibrous structures which unite 
the bones entering into the formation of joints with one 
another. 
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Sprains aro often more painful, severe, and serious 
accidents tlian either dislocations^ or fractures. The 
more serious forms of this injury, if not properly 
treated in the early stage, may cripple the patient for 
life. A sprain is recognised by the pain, swelling, 
and discoloration around the joint, coming on shortly 
after the accident. 

Treatment . — The joint must be kept in a state of 
perfect rest. A bandage steeped in cold water may 
be applied around the joint pretty firmlj, or if this 
gives pain, hot water may be used instead of cold. If 
the pain continues severe, relief may be obtained by 
the application of a hot linseed meal, atta, or bread 
j)oultice, which should be changed frequently. When 
the swelling is decreasing some stimulating liniment f 
(the best being opodeldoc or soap linimentj) should 
bo rubbed over the joint, and from this time onwards, 
the joint should be cai*efnlly exercised. Avoid pro- 
longed rest of the part, for this is frequently followed 
by permanent stifEness of the joint. 

Stinos. — The stings of scorpions, bees, wasps, some 
varieties of mosquitoes, centipedes, and tai*autula8, 


* Dislocation is a surgical toriii applied tu cases in whidi 
the articulating aurfiiccs of bones liavo boon forced out of 
their iiatuml positions. The chief joints affected arc the hip, 
shoulder, olbow, knee, ankle, and wrist. The chief obstacle to 
the bones rosunnng their natural position is the contraction ot 
tho muscles around the joint, and considerable force (called 
etetenaion) is sometimes necessary to effect this. 

t A lin^unent is a senibfiuid ointment or soapy compound 
for rubbing on painful joints and other parts. But the term 
also includes spirituous applications employed externally. 

t Soap liniment is prepared from soap, oil, and spirits, and 
is one of the most useful applications wo possess for painful 
and stiff joints. 
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canse much pain for a time. The pain is dno to the 
deposit of an acid called formic acid in the skin of 
the part stting. The treatment, therefore, aims at 
neatralising this acid by applying an alkali : of theso 
the best is hartshorn or liquid ammonia* If this is 
not at hand A saturated solution of washing or baking 
soda or of lime-water may be used. If none of theso 
are to be had, a lather of soap, glycerine, or some bland 
oil may be applied. In the case of a wasp or bee 
sting, the sting itself must be removed, and it is a 
good plan after this to press the barrel of a key on to 
the part stung. In the adult if the pain is severe the 
hypodermic injection of } grain of cocaine is strongly 
recommended. 

What to do in Casfs) oi Poisoning.— Poisons are 
occasionally swallowed by mistake. In case of such 
an accident the first thing to do is to try and make the 
patient sick, so as to bring back the ])oison. This 
maybe ofiected by giving large draughts of warm water 
with a tea-spoonful of common salt, or with a dessert- 
fmoonful of mustard, and then putting tlie fingers 
down the throat as far as possible. If the poison is of 
a dangerous nature send for a doctor at once. 

Swallowing Forek.n BoDits. — Children frequently 
place marbles, coins, buttons, Ac., in their mouth, and 
sometimes swallow them accidentally. This need not 
alarm the parents, and, as a rule, nothing need he 
done for it ; the foreign body will bo passed from the 
bowels in duo course. We would caution parents 
against the habit of giving purgatives in. such cases ; 
all they need do is to feed the child on a constipating 
diet, aoeb as bread or rico and milk for the ensuing 
twenty-four hours; tlio foreign body will by this^ 
means bocomo impacted in, and carried along with, 
the solid fceces. 
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Foreign bodies in the Throat . — Foreign bodies such 
as fisli bones, large pieces of meat, husk of grain, 
fruit stones, &o., sometimes stick in tbe throat, oy in 
the upper part of the food -pipe, and create much 
alarm, as it can neither bo swallowed nor ejected by 
the patient. 

The treatment here is to place the patient sitting 
on a chair with his face in a good light, open the 
month as widely as possible, and look down the throat 
for the offending body. If it can be seen and reached, 
the simplest way of getting rid of it is to hook the 
finger around and withdraw it. If it is a sharp-pointed 
body that has stuck in the mucous membrane, 
remove it with a forceps or pincers of some kind. If 
it cannot bo seen, w’e should carefully attempt to 
hook the finger around and remove it or push it down 
the food-pipe. These means failing, make the patient 
swallow as large a piece of the crumb of bread as 
possible, or attempt to make him vomit by giving him 
an emetic of warm water and mustard, and tickling 
the back of the throat ; sometimes a few slaps on 
the back will servo to dislodge it. 

Foreign bodies in the Air Fassages . — In swallowing 
rapidly, bits of . food occasionally pass “ down the 
wrong way,” that is, into the air passages. This is 
a comparatively rare accident, as nature, by a beautiful 
contrivance, closes the larynx during the act of 
swallowing ; but when it does occur it is always very 
alarming and frequently very dangerous. We know 
that this has occurred by the patient anffering from 
great difficulty of breathing, from a sense of suffoca- 
tion, and from the severe cough that comes on 
every minute or so. If the foreign body completely 
obstructs the entrance of the air passages, and is not 
dislodged, death may take place very snddenly. 
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TreaimenL — The doctor most be sent foi* instantly. 
To «aTe the patient’s life and to allow him to breathe, 
it may be necessary to open the wind -pipe from 
without. In the meantime, we shonld invert the 
body, that is, cause the patient to stand, as it were, 
on his head. In the case of a child, this can easily be 
done, by laying the patient on a small table, grasping 
the feet, and tilting the table, until the head nearly 
touches the ground. When in this position, give a 
few sharp slaps on the back. Should this fail induce 
the patient to run twenty or thirty yards ; this 
sometimes causes the foreign body to bo coughed 
up. This also proving futile, try to make the patient 
vomit by tickling the throat. If still unsuccessful, 
put the patient quietly to bed, and wait till the 
doctor* arrives. 

Foreign hodien in the —Insects, peas, beans, 
stones of fruit, seeds, heads of matches, &c., occa- 
sionally find their w^ay into the ear In the case of 
an insect, all that is necessary is to drop some bland 
oil into the ear, which either kills it, or slops its 
wandering about. Peas, heads of matches, <X:c., may 
generally be removed by carefnlly syringing out the 
ear with warm vater. Should this fail, a doctor must 
be consulted. On no account should the ear he 
tampered with : this caution is especially needed in 
the case of cliilclrcn, in \vhom the exteraa) car passage 
is very short. We should be certain that we are 
dealing with the car that is afiected. 

Wounds. — Wounds are usually classed as — (1) 
Incised 6r clean cut wounds ; (2), lacerated or torn 
wounds.; and (3), punctured wounds. 

Jne^kd or clean cut wounds are produced by shar]) 
cuttinginstruments, such as a knife, penknife, or sword, 
Sso, If large, they may bleed very freely, in whicli 
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caise the treatment suggested in the case of “ bleeding ” 
should be employed. After staunching the^hmmor- 
rhage, the %vound itself is to bo thoroughly cleaned, by 
renjoving all foreign bodies, pieces of sand, or gravel, 
or anything else, that may have got into it. This is 
best effected by the use of a clean rag, and a stream 
of cold water. It will be well to add some carbolic 
acid to the water, making this carbolic lotion 1 to 50 
in strength. We next bring the edges of the wound 
together, and this may best be done by long strips of 
sticking plaster. In applying the sticking plaster, first 
cause one end of it to adhere to one side of the wound, 
piess the edges of the wound together between the 
finger and thumb, pull pretty firmly on the plaster, and 
fix it to the opposite side of the wound. If necessary, 
apply two or more strips of plaster in this way. The 
plaster should never completely encircle the limb, 
although it should be a little longer than half the 
circumference of the limb ; it should be about half 
an inch broad. If the wound is at all largo and 
painful, over the strips of plaster apply a piece of lint, 
or clean cotton cloth saturated with cold water. 

Torn or Lacerated Wounds , — As a rule, these 
wounds do not bleed ranch, but they are prone to 
be folio »ved by the formation of matter or pus, stnd 
sometimes they are very difficult to clean thoroughly. 

Treatment . — To clean the wound rise cold water and 
a clean sponge, or preferably with a piece of clean 
rag, or lint. If at hand, some carbolic acid should be 
added to the water in the proportion of from 2 to 4 
teaspoons of the former to a pint of the latter, ff 
the wound be irregular, and extend under the skin, 
this lotion must be injected with a syringe^ The 
wound having been thoroughly cleaned, the edgSs are, 
if possible, to be brought together with sticking 
plaster, but care must bo taken that the plaster is not 
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applied too tightly, otherwise, matter would be pre- 
vented from making its exit. The wound should now 
be covered with a piece of lint, or clean rag saturated 
with the above lotion, or with some cai'bolio oil in the 
above proportion. This should be covered with a 
little oiled silk cloth, or a plantain leaf, and the whole 
lightly bandaged. Should much pus form, and the 
wound show no tendency to heal, remove the sticking 
plaster entirely, and if there is any unpleasant smell 
in the wound, apply charcoal poultice to it. 

^ Punctured Wounds . — Those wounds are produced 
by long, narrow, and sharp-pointed bodies, penetrat- 
ing the flesh. As examples of these wc have wounds 
produced by treading on a soft splinter of wood, or a 
nail. 

Treatment . — The first thing to do is to remove any 
foreign body that may be sticking in the wound, next 
stop any bleeding, &c., wash the wound thoroughly, 
and allow the mouth of the wound to remain jjpen, for 
there is a great tendency for the matter which may 
form to become blocked up. The general dressing 
may be conducted as in the case of lacerated wounds. 

Conclusion. — The rules of health and the ways 
adopted to prevent disease, are now being taught in 
schools almost throughout India. It is wise to learn 
thp sanitary precepts we have laid down in this little 
book when young. But it will serve no useful purpose 
to learn, if we do not choose to practise them. Wo 
should apply them to ourselves, our house, and its 
surroundings, and to our daily mode of living. 

The main points herein alluded to aro : — 

1 , I hat many diseases are preventable, and that 
this prevention rests with oLrselves by adopting 
proper sanitary rules in our da;iy life. 
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2. To always endeavour to secure, in our house and 
its surroundings, a sufficiency oi fresh air, 

3. To use pure drinking and cooking water, and if 
any water is stored in the house, to take every precau- 
tion to keep it from all sources of pollution. 

4. To use wholesome food, in sufficient, but not 
too great a quantity. 

5. To wear suitable tdothing. 

6. To avoid all dirty habits, attend especially to 
the proper removal of all the waste matters from the 
body, human ordure, urine, &c. 

7. To attend to personal cleanliness by bajihing 

thoroughly and regularly. ' 

8. To take a sufficient amount of exercise suitable 
to omr ago, climate, occupation, and sex. 
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